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Continuing Oversight of the Nation’s Weather Satellite Programs: An Update
on JPSS and GOES-R

Wednesday, June 27, 2012
2:00 PM — 4:00PM
2318 Rayburn House Office Building

Purpose

The National Oceanic and Atmospheric Administration’s (NOAA) polar-orbiting and
geostationary weather satellites are a fundamental aspect of our Nation’s forecasting abilities.
The purpose of this hearing is to examine the recent Government Accountability Office (GAO)
reports on both weather satellite programs. The GAO reports titled Geostationary Weather
Satellites, Design Progress Made, but Schedule Uncertainty Needs to be Addressed (GAO-12-
576) and Polar-Orbiting Environmental Satellites, Changing Requirements, Technical Issues,
and Looming Data Gaps Requirve Focused Attention (GAO-12-604) will be released at the
hearing. The Committee is interested in further nnderstanding the cost, schedule, and
performance capabilities associated with NOAA’s weather satellite programs.

Since 2003, there have been over ten hearings before the Science, Space, and Technology
Committee or its subcommittees on NOAA’s weather satellites. During this time, the GAO has
played an invaluable role in monitoring the program and providing regular briefings and yearly
reports. Given the present austere and uncertain funding environment, the Committee believes it
is important to maintain its oversight of NOAA’s weather satellite programs, which the GAO has
determined are at risk of exceeding cost and schedule targets.

Backgreund
Types of Satellite Systems

Since the 1960s, the U.S. has operated two separate operational polar-orbiting metcorological
satellite systems, the Polar-orbiting Operational Environmental Satellite (POES) managed by the
National Oceanic and Atmospheric Administration (NOAA), and the Defense Meteorological
Satellite Program (DMSP) satellites developed by the Air Force. Polar-orbiting satellites
transverse the globe from pole to pole, with each orbit being defined by the time of day they pass
over the equator: early morning, late morning, and afternoon. Unlike geostationary weather
satellites that offer persistent coverage over an area, each polar-orbiting satellite makes
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approximately 14 orbits per day and is able to view the entire earth’s surface twice per day.
Currently, there is one operational POES satellite, the recently launched National Polar-orbiting
Operational Environmental Satellite
System (NPOESS) Preparatory
Project (NPP) satellite that has been
renamed the Suomi National Polar-
orbiting Partnership (§-NPP), two
operational DMSP satellites, and a
European satellite, called the
Meteorological Operational (MetOp)
satellite. Collectively, these
satellites provide weather data to
both the military services and
NOAA's National Weather Service
(NWS) that are normally no more
than six hours old.

Figure 1: Configuration of Operational Polar Satellites

Notonal local squatorial crossing tmes

Souices GAD, based on NPOESS Integeated Pregrams Offca and BOD data, haprt{globe).

Polar-orbiting environmental
satellites are equipped with an array of different sensors that collect a broad range of weather and
climate data. The data is used to derive weather and climate products called environmental data
records that include cloud coverage, temperature, humidity, ozone distribution, snow coverage,
vegetation, sea surface temperature, sea ice and wave heights. In what has become familiar to
most Americans, these environmental data records are used to produce such products as daily
weather forecasts and weather prediction models.

Figure 2: Approximate GOES Geographic Coverage - In addition to polar-orbiting satellites,

: ~ NOAA also operates Geosfationary
Observational Environmental Satellites
(GOES). NOAA’s GOES satellites
operate from a geosynchronous orbit
22,300 miles above the Earth, which
means they orbit the equatorial plane of
the Earth at a speed matching the Earth's
rofation. This vantage point allows the
satellites to essentially “hover”
continuously over one position on the
surface of the carth and serve as a fixed
eye on the continental United States with
limited coverage of the polar regions.

2y

GOESWas!

e The GOES system operated by NOAA
utilizes two satellites — one fixed on the eastern U.S, and the other on the western U.S. At any
given time, the GOES system also includes a third on-orbit “spare” called into duty either as an
emergency back-up to the primary satellites or naturally sequenced into operations once an older
satellite’s service has degraded. There has been a GOES satellite in orbit providing continuous
coverage over the U.S. since 1976. Today, there are four GOES satellites in orbit ~ GOES-13

GOES-East
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and GOES-15 are operational; GOES-14 is in orbit and available as a backup, while GOES-12 is
nearing the end of its service life and is providing limited coverage to South America.

Polar Orbiting Satellites
National Polar-orbiting Operational Environmental Satellite System (NPOESS)

In 1994, as part of an attempt to streamline government programs, a Presidential Decision
Directive required NOAA and the DOD to converge the civilian POES and military DMSP
polar-orbiting satellite systems, creating one program. Originally estimated to cost $6.5 billion
over 24 years, the goal was to reduce duplication, thereby saving $1.3 billion. NPOESS also
offered the opportunity for NOAA and NASA to assure continuity of the climate data that both
agencies were collecting, and to claim a small portion of the Peace Dividend.! Instead, the
NPOESS program was fraught with significant inter-agency management problems, delays,
inefficiencies and severe cost overruns such that in February 2010, the Office of Science and
Technology Policy (OSTP) announced a fundamental reorganization of the program.

NPOESS was established in 1994 in order to design, develop, construct and launch satellites into
polar orbits so that NOAA and DOD would continue to receive daily data necessary for civilian
and military weather forecasting needs. To manage the program, DOD, NOAA, and NASA
formed a tri-agency Integrated Program Office (IPO). Despite the operations of the IPO, each of
the agencies had individual responsibilities for the program. Responsibility for the overall
management of the system and satellite operations was assigned to NOAA. The DOD was
responsible for acquisition of the sensors, bus, and launch vehicle, and NASA was responsible
for facilitating the development and incorporation of new technologies. In order to reduce the
risk involved with developing and deploying brand new sensor technologies, the program
planned to launch a demonstration satellite called the NPOESS Preparatory Project (NPP) in
May 2006. The idea behind NPP was to fest the viability of the new sensor technology and to
validate and calibrate the sensor data collected against the existing NASA, NOAA and DOD
satellites prior to the launch of the first operational satellite planned for 2008.

The Science, Space, and Technology Committee began serious oversight efforts in 2003, helping
to reveal major performance problems and schedule delays for the primary imaging instrument,
which caused significant cost overruns, all tied to a management structure that delayed rather
than fostered decisions at critical moments. At the time, the life-cycle cost for NPOESS was
roughly $6.5 billion, with the first of six satellites expected to be launched in 2009,

In 2005, the growth in cost estimates exceeded statutory limits triggering a Nunn-McCurdy?
recertification. The recertification resulted in the elimination of two satellites and removal or
downgrading of sensor capabilities - decisions driven by the Pentagon. Throughout 2006,
NOAA, DOD and NASA worked to realign priorities within the restructured satellite system.

! “NPOESS Lessons Evaluation,” Aerospace Corporation, December 1, 2010.

2 As set forth in the Memorandum of Agreement governing the NPOESS program, the Air Force managed the
acquisition of the satellites. NPOESS was therefore subject to Department of Defense regulations for major defense
programs. When such programs exceed approved baseline costs by more than 25 percent, recertification is required
by 10 U.8.C. 2433 ef seq.
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Despite the similar goals of continuity of data and access to real-time weather information,
NOAA and DOD differed when it came to climate-related sensors. NOAA wanted additional
sensors; DOD did not consider these additional sensors a requirement, and they wete removed as
nonessential in the Nunn-McCurdy process. Only sensors that survived recertification would be
equally funded by NOAA and DOD. Any additional sensors desired by NOAA required that full
funding would come from NOAA’s budget for development and incorporation of these climate
sensors into the satellite system.

By 2009, the life-cycle estimate had grown to at least $14.9 billion for four satellites, the first of
which would launch in 2014, and the DOD contracted with an Independent Review Team (IRT)
to conduct an analysis of the chances of success of the NPOESS program. On June 1, 2009, the
IRT issued a report with key findings about the program. The report determined that the current
NPOESS program had an extraordinarily low probability of success.® The IRT also stated that
although continuity of data was a critical priority for all agencies involved, it was at significant
risk of gaps that could last for years. Finally, the IRT determined that NPOESS was being
managed with cost as the most important parameter and not mission success. At a Science and
Technology Committee hearing on June 17, 2009, witnesses testified before the Committee that
program leadership had deteriorated to the point that only White House intervention would
assure that there would ever be any NPOESS safellites at all.

Rather than trying to satisfy the needs of three agencies with one satellite design, the
Administration instructed a “divergence” of the NPOESS program. Satellites flying in orbits to
collect early-morning observations would be developed and launched by DOD and called the
Defense Weather Satellite System (DWSS). NOAA would do the same to collect observations
in the afternoon orbit. NOAA would operate all the satellites while in orbit,* and would manage
the common data system to receive, store and share all data. The late morning orbit was
completely abandoned to the Europeans; the European Organization for the Exploitation of
Meteorological Satellites (EUMETSAT) Polar System, which includes MetOp, is now
responsible for this orbit.

JPSS

OSTP’s announcement in February 2010 to split the NPOESS program included a new name for
the program at NOAA, the Joint Polar Satellite System (JPSS). On March 12, 2010, OSTP
issued a description of the implementation plan for the new program (see attachment A). The
requirements for data to be collected did not change. NOAA will reimburse NASA to manage
the JPSS program at the Goddard Space Flight Center.® In 2010, NOAA estimated that the life
cycle costs of the JPSS program would be approximately $11.9 billion. The table below
compares the planned costs, schedule and scope of the three programs over time.

Figare 3

> NPOESS Independent Review Team, Final Report, June 1, 2009.

* NOAA took on operating responsibility for Defense Meteorological Satellite Program (DMSP) satellites in 1998.

* It remains to be seen how effective NASA will be in managing JPSS, as GAO listed NASA Acquisition
Management on its 2011 ‘High Risk’ Series because of “persistent cost growth and schedule slippage in the majority
of its major projects.”
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on of NPOESS to JPSS
Key Area NPOESS NPO NOAA and DOD Current status
program before | program after it program prier | acquisition plans (as
it was was restructured to being of May 2010)
restructured (as of June 2006) disbanded (as
{as of May of February
2006) 2010y
Life cycie 1995-2020 1995-2026 1995-2026 JPSS: 19952024 2012-2028
range DWSS: not determined DOD: uncertain
Estimated $6.4 billion $12.5 biltion $13.95+ hittion® JPSS: $11.9 billion JPSS: $12.9 hiltion
life cycle DWSS: not determined DOD: uncertain
£ost
Number of | 6 {In addition to 4 (in addition to 4 {in addition to IPSS: 2 ({in addition to JPSS: 2 {in addition to NPP,
satellites NPP) NPP) NPPY NPP) and potentially 2 other free
DWSS: 2 flyers}
DOD: uncertain
Number of | 3 (carly morning, 2 (early momning and | 2 (carly morning JPSS: 1 (afternoon IPSS: 1 (afternoon orbit)
arbits midmotning, and afternoon; would rely | and afternoon; orbit} DOD: | (early morning orbit)
afternoon) on Buropean would rely on DWSS: 1 (early (European satellites would
satellites for Furopean satetlites | marning orbit) provide midmorning orbit}
midmorming orbit for midmorning {European satellites
data) orbit data) would provide
midmorning orbit}
Lauuch NPP by OCT 2066 | NPP by January 2010 | NPP no carlier Ipss: IPSS:
schedule Ci by NOV 2009 Clby JAN 2013 than SEP 2011 *NPP- no eartier than *NPP- lavnched OCT 2011
C2 by JUN2011 C2by JAN 2016 C1 by MAR 2014 SEP 2011 *IPSS-1 no later than 2Q
C3 by JAN 2018 C2 by May 2016 *JPSS-1 by 2015 FY2017
CA by JAN 2020 C3 by JAN 2018 *IPSS-2 by 2048 *IPSS-2 no later than 1Q
C4 by JAN 2020 DWSS: no earlier than FY2022
2018 *Free Flyers uncertain
DOD: uncertain (2 DMSP’s
ready for launch, follow-on
needed by roughly 2026)
Number of | 11 sensorsand 2 NPF: 4 sensors NPP: 5§ sensors NPP: 5 sensors NPP: 5 sensors
Sensors user service C1: 6 sensots €1: 7 sensors” JPSS-{ and 2: § sensors® | JPSS-1 and 2: 5 sensors
systems C2: 2 sensors 2: 2 sensors DWSS: 3 seasors Free flyers: uncertain
26 C3: 6 sensors DOD: uncertain
C4: 2 sensors Cd: 2 sensors

Source: GAC analysis of NDAA, DOD, and task force data {updated with NOAA data by Committee Staff)

? Althaugh the program baseline was $13.5 biffion in February 2010, GAO estimated in June 2009 that this cost could grow by about $1 billion.
tn addition, officials from the Executive Office of the President stated that they reviewed life-cycle cost estimates from DOD and the NPOESS
program office of $15.1 billion and $16.45 billion, respectively.

®in May 2008, the NPOESS Executive Committee approved an additional sensor ~ the Total and Spectral Sofar Irradiance Sensor ~ for the €1

satellite.
“The five sensors are ATMS, the Cloud and Earth Radiant Energy System (CERES), CrlS, OMPS, and VHRS. NOAA also committed to finding an
alternative spacecraft and launch accommodation for Total and Spectral Solar lrradiance Sensor, the Advanced Data Collection Systetn, and the

Search and Rescue Sateflite-Aided Tracking System.

Following the decision to disband NPOESS, both NOAA and the DOD were directed to establish
their own programs, establish requirements and transfer existing NPOESS contracts to the new
programs. NOAA has established its JPSS program office but now plans to remove key
requirements to keep the program within budget. The DOD established its DWSS program
office but has now decided to terminate the program and reassess its requirements. '

NOAA relies on NASA as the acquisition agency for its weather satellites. By 2011, NOAA and
NASA had established separate but co-located JPSS program offices each with different roles
and responsibilities delineated in an approved management controf plan. NOAA is responsible
for programmatic activities related to the JPSS satellite development, including managing
requirements, budgets and interactions with the satellite data users. NASA is responsible for the
development and integration of sensors, satellites and ground systems.
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The joint NASA and NOAA JPSS team successfully launched the S-NPP satellite in October
2011 to provide data collection in the afternoon orbit. NOAA and NASA officials are currently
working to complete the calibration and validation of the satellite’s sensors by October 2013.
According to the GAO, some issues have been encountered during this process that may lead to
delays in developing satellite products.

IPSS will provide operational continuity of satellite-based observations and products for NOAA
POES and the NASA Earth Observing System (EOS). The JPSS program includes five
satellites, eight environmental sensors for weather and climate data, and a ground system for
controlling the satellites and sensors in space as well as science data transmission and
processing.

get Request ($ in millions)

Figure 4: President’s FY13 Bud
FY13 FY14 FY15

Prior | FYL2

FY18-28  Total
12,890

FY16 FYi7

| FY13PB

Geostationary Satellites
GOES-R

The next-generation of GOES satellites, known as the GOES-R series, is currently under
development. GOES-R is expected to significantly improve clarity and precision of
environmental data and will be able to transmif that data at faster rates more frequently. Both
improvements will enhance the quality and timeliness of information to the user.

In the original plan for the GOES-R program, NOAA estimated the life-cycle cost to be $6.2
billion for the period of 2007-2020 and an expected launch date in 2012, This would allow for
the purchase of four satellites and included the development of two new major instruments, the
Advanced Baseline Imager (ABI) and the Hyperspectral Environmental Suite (HES), as well as
upgraded models of the space weather sensors.

By September 2006, however, costs were escalating to a reported $11.4 biltion. To reduce
overall costs, NOAA significantly de-scoped the program by eliminating two of the four planned
satellites and by cancelling the plans for the HES. The agency estimated the new program would
cost $7 billion and would launch in December 2014.7

Once again in May 2007, NOAA changed its estimated life cycle cost to $7.67 billion — an
increase of $670 million from the estimate reported not even a year prior. November 2007
brought more changes as many baseline program requirements were removed and treated as

e GAQ, Geostationary Weather Satellites: Design Progress made, but Schedule Uncertainty Needs to be Addressed
(GAD-12-576), june 2012, page 8.
7 ibid
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contract options should funding allow. According to the GAO, the ABI instrument, which is
designed to provide imagery and radiometric information of the Earth’s surface, atmosphere and
cloud cover, experienced technical issues primarily related to underestimating its design and
development complexity. GAQ went on to state:

As a result, in September 2009, the program office rebaselined the cost and schedule targets of the
Advanced Baseline Imager program. This increased contract costs from the most recent estimate
of $375 miltion to $537 miltion, an increase of $162 miltion.®

In an effort to manage risks associated with the GOES-R program, significant capabilitics were
removed from ABI, which bave resulted in an instrument that is significantly less capable than
originally planned.

Most recently, NOAA decided to restore the program to the original four satellite procurement.
Estimates for the GOES-R series now stand at $10.9 billion through 2036 — an increase of $3.2
billion over the previous cost estimate (for a two satellite system). The first of the series is
currently seheduled to Jaunch in October 2015.°

FY15 FYlé FY17 FYi8 FYTC

10,860.3

The following table demonstrates key changes to the program since August 2006:

Figure 6: Key Changes to the GOES-R Program

T Rugua BB T seplember 2008 T Hovember 3087 T Rebfumy 211 T
{baseline program)
Humber of 4 2 2 $
satefites
Instrumants or «  Advanced Baseling «  Cancaled No changs Nochangs
stumant Imager Hyporspasteal
changas N f Lightelng Suite
Mappor »  Do-coupled Sclar
+ Magnatomeiar Xmagmg‘ Sux:s‘ fo e
+  Space Envirenmental f,g‘a“;eu Haviel e
-t Seite UhcavictotX-Hay
- Solarimaging Sito Intadiance Bensor
{which inctudod the
Sotar Ultrarsiclet
Imager, and Extieme
UltcaviotetX-Ray
Yradiance Sansor)
- Hyparspagtral
Environmenta) Suita
Number ot 81 88 34 bascting 34 basofing
sateltito products 31 optivnal 31 optioral
Lite cycta cost 862 bihan-~St1.4 bllon S bilion {through 2028} $7.57 bfton {fhiough 509 bilfien {theough
astimate {in then {theough 2034) 26281 2036)"
vear doliars}
Bare GAT 1o 10 NPAA S
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JPSS Issues
Development of JPSS is underway; critical decisions and milestones are pending

Despite the fact that NOAA has made considerable progress in transitioning from NPOESS to
JPSS, the program still faces several challenges. For instance, "selected sensors are experiencing
technical issues and the impact of these issues had not yet been determined."'® The program also
faces several uncertainties, as NOAA is planning to “upgrade selected parts of the ground system
to increase availability and reliability."!' Also, "[t}he free flyer project is still in a planning stage
because NOAA has not yet decided which satellites will host the instruments or when these
satellites will launch.""* Similarly, the program has not decided on a launch vehicle, and the
JPSS-1 spacecraft is on the critical path with a critical design review (CDR) coming in
September 20127 These challenges and uncertainties call for continued oversight to ensure
program and mission success.

Lack of a Cost and Schedule Baseline

NOAA has not yet established an overall program baseline that delineates the cost, schedule, and
content of the entire program.14 Managing a program without a baseline makes it more difficult
for program officials to make informed decisions, and for program overseers to understand if the
program is on track to successfully deliver expected functionalify on cost and schedule. Program
officials acknowledge that the lack of a baseline is a risk, and they are tracking it through their
risk management program. Under NASA’s acquisition life cycle, a program baseline is due at a
key milestone scheduled for July 2013; however NOAA plans to produce an overall program
baseline by the end of 2012."

NOAA has not established plans to mitigate an expected gap in satellite data continuity

At the Committee’s last oversight hearing of JPSS in September of last year, GAO reported that
NOAA was facing a gap in satellite data continuity. GAO is now reporting that the risk of

that gap is higher today, despite NOAA receiving all of the funding it requested last year, When
the NPOESS program disbanded in 2010, NOAA anticipated launching satellites in 2015 and
2018. Over the past year, NOAA made changes to the program to ensure that NPP stayed on
schedule. In doing so, the launch dates for JPSS-1 and JPSS-2 have been pushed back to March
2017 and December 2022, respectively. This would leave a gap of between 17 months to three
years. (See figure 7y

*® GAD, Polar-Orbiting Environmental Satellites: Changing Requirements, Technical Issues, and Looming Data Gops
Require Focused Attention, GAQ-12-604, June 2012, page 20.

™ ibid page 21

* Ibid page 19

3 |bid page 21

 1bid page 23

* thid page 28

"% Ibid page 26
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Figure 7: Potential Gaps in Polar Satellite Data in the Afternoon Orbit
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As stated above, the JPSS Program is working to mitigate the risks of a lack of a cost and
schedule baseline, however, “NOAA has not cstablished mitigation plans to address the risk of a
gap in the afternoon orbit or potential satellite data gaps in the DOD and European polar satellite
programs, which provide supplementaty information to NOAA forecasts.” As a result, GAO’s
JPSS report found that, “{blecause it could take time to adapt ground systems to receive
alternative satellites' data, delays in establishing mitigation plans could leave the agency little
time to leverage its altematives. ™’

One of the main reasons the Administration has argued for full funding of the program is because
of its importance to severe weather forecasting. Time and time again, the Administration
indicated that insufficient funding would ensure a gap in data, which would in turn adversely
affect the Nation’s ability to predict extreme events such as "Snowmaggedon."'® Even though
NOAA received all of the funding it requested last year, the program's expected gap in coverage
has grown. Despite NOAA's frequent warnings last year of a gap in data coverage, and their
position that any gap could put lives, properiy, and critical infrastructure in danger "the agency
has not established plans to mitigate the gap.”

17 .

Ibid page 23
*® Ereedman, Andrew, “NOAA warns weather forecasts will suffer from budget cuts,” Washington Post, March 31,
2011

B see supra 10 page 27
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GAOQO’s report addresses this issue by stating, "[u]ntil NOAA identifies its mitigation options, it
may miss opportunities to leverage alternative satellite data sources. Moreover, until NOAA
establishes mitigation plans for a satellite data gap, it runs the risk of not being able to fulfill its
mission of providing weather forecasts to protect lives, property, and commerce."”” While
NOAA has indicated that they will continue to use existing POES satellites as long as they can,
and that there is no viable alternative to the JPSS program, GAO’s report states that "it is
possible that other government, commercial, or international satellites could supplement the
data,” but that it would take time to adapt NOAA systems to receive, process, and disseminate
the data, "and that "[ulntil NOAA identifies these options, it may miss opportunities to leverage
these satellite data sources." >

NOAA has not established plans to mitigate the risk that the polar satellite constellation is
bhecoming increasingly unreliable

As mentioned in the background section, NPOESS was designed to operate a constellation of
satellites in three separate orbits (early morning, midmorning, and afternoon) so that
measurements are no more than six hours old. After the Nunn-McCurdy restructuring in 2006,
the program decided to rely on the European satellites for the midmorning data, and after the
2010 divergence, the program decided to rely on DOD to provide the early morning data. (Itis
worth noting that the European and DOD satellites will likely not fly the same instruments or
collect the same data as NOAA will with the JPSS program. With respect to the early morning
orbit, the National Weather Service (NWS) uses very little data from DMSP for numerical
predictions, and the DOD has no plans for a follow-on program at the moment.) With regard to
the entire constellation, and not just NOAA's portion, GAO reports, "recent events have made the
future of this constellation uncertain."”* GAO assessed this situation based on the following
findings.

o NOAA is facing a potential gap in the afternoon orbit of between 17 and 53 months.”
DOD terminated the DWSS program in early FY12. While it is developing plans for a
follow-on program, "there are considerable challenges in ensuring a new program is in
place and integrated with existing ground systerns and data networks in time to avoid a
gap in this orbit."™ DOD does have two satellites in storage available for launch when
needed; however, "civilian and military satellite experts have expressed concern that the
DMSP satellites are quite old and may not work as intended,” which could lead to a gap
in this orbit as carly as 2014.%

s For the mid morning orbit, NOAA will continue to rely on the European MetOp satellites
which Eumetsat plans to launch until 2021, After that, the Europeans are proposing a
follow-on program called Eumetsat Polar System-2nd Generation. In 2011, NOAA
informed Furopean officials that “duc to the constrained budgetary environment, they
will no longer be able to provide sensors for the follow-on program.” As GAQ states in

*5ee supra 10 page 27
" bid
” ibid
B Sea supra 10 page 28
* Ibid
* bid
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its report, "[dlue to the uncertainty surrounding the program, there is a chance that the
first European follow-on satellite will not be ready in time to replace MetOp at the end of
its expected life. In that case, this orbit, too, would be in jeopardy.”

Figure 8: Polar Satellite Constellation
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Semmrea: GAQ analysis of NOAA, NASA, and DD data.

DOD and the Early Morning Orbit

The now defunct NPOESS program was first conceived of as a way to create synergies, reduce
duplication, and find efficiencies between the separate polar orbiting weather satellites being
developed, acquired, and operated by DOD and NOAA. As history has shown, the experiment
failed miserably. Despite this failure, the DOD and NOAA still incorporate data from each
other’s current operational systems. NOAA and the NWS use data and imagery from the DMSP
satellites, particularly to assist in the imaging of Alaska and other regions not covered
continuously by the GOES system, and to get additional data beyond what is provided by the
POES satellites. Similarly, the DOD receives data from the POES satellite to complement data
derived from the DMSP satellites. DOD also uses NOAA ground stations.

After the initial divergence of the polar-orbiting programs, DOD initiated the DWSS program.
The Administration eventually cancelled the program altogether in early 2012. DOD is not
under the same schedule pressure as NOAA, and it is not facing a similar gap in coverage, as
they have two DMSP satellites already built and waiting to launch when needed. Concerns have
been raised, however, about the reliability of the DMSP satellites that have not been launched,

* thid
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because the longer they sit in storage, the less confidence managers have that they will meet their
expected operation capability when launched.”’

Despite the divergence, NOAA and DOD interests are still related. The program decisions that
each agency makes will have a direct impact on not only the other agency’s system, but also the
Nation’s weather monitoring and forecasting capabilities as a whole. What instruments DOD
decides to procure not only has a direct impact on what data NOAA can use to supplement its
own data, but also the costs of sensor acquisition for future satellites, as well as risk reduction.
Additionally, continued coordination is required to be able to receive and use data from each
system in a meaningful manner that maximizes the full potential of each sensor and satellite.

Finally, as GAO mentioned in its JPSS report, the health of the entire polar-orbiting constellation
is at risk,?® and a contributor to this risk is the uncertainty associated with the DOD’s program.

Cost Growth

From January to December 2011, NOAA conducted an independent cost estimate and validated
that the cost of the full set of JPSS functions from FY12 through FY28 would be $11.3 billion.
After adding sunk costs of $3.3 billion, the program's life cycle estimate totaled $14.6 billion.
This amount is $2.7 billion higher than the $11.9 billion estimate for JPSS after the divergence in
2010 due to a program extension of four years, the addition of free flyers, cost growth associated
with transitioning contracts from DOD to NOAA, and the program’s decision to delay work
because of budget uncertainties in 2011.%°

Cost Cap

The President’s FY13 budget proposal to Congress included a lifecycle cost cap for the JPSS
program. This cost cap for the program is separate from the baseline reporting requirements
outlined in statute.*® Tt is also worth noting that despite assurances from the Administration, this
cost cap can be breached simply with a new budget proposal, or OMB approval. In its analysis,
GAO notes that the $12.9 billion life cycle cost cap is $1.7 billion below the independent cost
estimate conducted last year.! How that shortfall is addressed is a key concern, as it could mean
the descoping of sensors, diminished capabilities, a schedule slip, or a cost increase.

Free Flyers

One of the largest uncertainties associated with the current JPSS program is what NOAA plans
to do with the Free Fliers - those satellites and sensors not associated with JPSS-1 or JPSS-2, but
originally part of the NPOESS program. These free flyers are included in the JPSS program
budget and the life cycle cost cap, but it is uncertain what the exact manifests will be, what the

Y see supra 10, page 28
" 5ee supro 10, page 29
¥ sem supra 10 page 13
*p L, 109-155, P.L. 110-161, and P.L. 112-55
see supro 10 page 18
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cost estimates will be for the bus or ride share contribution, what the sensor development or
launch schedule is, what launch vehicle NOAA will use, or what mission they will “share.”

Many of the sensors and instruments that are being cousidered for this portion of the program are
subject to international agreements. The SARR and SARP instruments are part of the
international Cospas-Sarsat system designed to detect and locate Emergency Locator
Transmitters (ELTs), Emergency Position-Indicating Radio Beacons (EPIRBs), and Personal
Locator Beacons (PLBs). These instruments are provided by France and Canada and are
scheduled for delivery in January of 2015, even though one component of the system is five
months late. ‘A-DCS provides worldwide in-situ environmental data collection and Doppler-
derived location service with the basic objective of studying and protecting the Earth
environment. This system was developed by the French and is expected to be delivered in May
2013. Additionally, TSIS TIM and TSIS SIM are also being considered for free flyers. The
TSIS instruments are environmental sensors that measure the solar radiation striking the Earth.
TSIS was originally demanifested as part of the Nunn-McCurdy process, reinstated by the Bush
Administration two years later, demanifested again with the Obama Administration’s decision to
break up the NPOESS program, and restarted again in last year’s budget submission.

The uncertainty associated with the free flyer program complicates the definition of requirements
for the entire program, which in turn calls into question cost estimates as well as schedule
milestones. Until the free flyer portion of the program is further defined it could pose a
significant risk to the overall program. With the Administration capping the overall cost of the
program at $12.9 billion, and a gap in coverage limiting schedule flexibility, few options exist
for program managers to react to unforeseen problems. The descoping or demanifesting of
sensors from the free flyer portion of the program may be one of those few options.

Restoration of Climate Sensors

NOAA priorities for JPSS lean heavily towards the continuity of weather observations. This
includes continuing mission operations and ground system sustainment for S-NPP; launching
IPSS-1 as early as possible; flying CrIS and ATMS on JPSS-1 and JPSS-2, launching JPSS-2 no
later than the first quarter of 2022; and flying VIIRS on JPSS-1 and JPSS-2. The next priority
NOAA has is meeting its obligation to not exceed the life cycle cost cap of $12.9 billion. NOAA
prioritizes all other mission needs after those two clements. NOAA defines other mission
requirements as the accommodation of A-DCS by the first quarter of 2017; the accommodation
of TSIS as soon as possible, but no later than the first quarter of 2015; flying CERES on JPSS-1;
and flying an OMPS-Nadir capability on JPSS-1 and JPSS-2. TSIS, CERES, and OMPS are
climate sensors. A-DCS is an environmental data collection sensor supplied by France.
Collectively, the Administration’s FY2013 budget request for climate sensors is $17 million in
2013 and $203 million over the life of the program (See figure 9). The $12.9 billion life cycle
cost cap reflects the initial $11.9 billion lifecycle cost cap adjusted for four years of additional
operations and the inclusion of the Restoration of Climate Sensor Programs into JPSS.
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_Figure 9. President’s FY13 Budget Request ($ in miilions)
Prior !

FY15

FY16

FY17

FY18-28

Total

JPSS 3,380 924 900 900 900 900 900 3.883 12,687
Climate 17 56 59 44 21 6 203
FYI3PB 3,380 924 917 956 959 944 921 3,889 12,850
Submit

Senate Proposal to Move NOAA Satellite Programs te NASA

The Senate Appropriations Committee, in their FY'13 appropriations bill funding NOAA and
NASA, has created a new budget account at NASA called Operational Satellite Acquisition. The
Senate proposal recommends transferring $1.64 billion from NOAA. to NASA for the
procurement of operational weather satellites. While the funding level for the four satellite

programs matches the Administration’s FY13 request the transition of funding from NOAA to
NASA effectively ends NOAA’s management of its satellite acquisitions. The following chart
depicts the Senate’s proposed budget for each of the affected satellite programs.

Figure 10; NOAA Satellite Fundin

$746.7

GOES-R Series
IPss $842
Deep Space Climate Observatory $30
Jason-3 altimetry mission $22.3
Total $1,641

Although NASA already is the acquisition agency for NOAA’s operational satellites, the Senate
proposal directs NASA to work with NOAA to incorporate NOAA’s operational requirements,
reduce the overall life-cycle costs of the satellite programs and transfer the satellites to NOAA
ongce they are lannched and have completed all system checks. The Senate Appropriations
Committee estimates the transfer will result in a savings of $117 million in FY13.

Senator Barbara Mikulski, chairwoman of the Senate Appropriations Commerce, Justice, State,
subcommittee, said, "Unfortunately, the Committee has lost confidence in NOAA's ability to
control procurement costs or articulate reliable funding profiles. Therefore, we have taken the
unprecedented step of transferring responsibility for building our Nation's operational weather
satellites from NOAA to NASA,*?

The Administration has yet to issue an official Statement of Administration Policy (SAP) to
Congress.

* chamberlain, Kenneth, “NASA Budget Would Be Mare of the Same... on the Surface,” National Journal, May 18,
2012.
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GOES-R Issues

Milestones

In 2007, NOAA developed the GOES-R management confrol plan which outlined schedules for
the preliminary design review (PDR) and the critical design review (CDR) - two important steps
in the development and acquisition of a program. The management control plan indicated that
the flight project's PDR was to take place in April of 2010, and the CDR was to take place in
July 2010. Similarly, the ground projects PDR was scheduled for July 2010 and the CDR was
scheduled for July 2011. While the program has demonstrated progress towards completing its
design, having completed the program PDR and working toward the program CDR later this
summer, no aspect of the program (flight, ground, and program) completed their PDRs on time.
While some portions were as much as 17 months late, "NOAA still expects to meet an October
2015 Jaunch date for the first satellite in the series by utilizing planned schedule reserves.">

Technical Challenges Remain for Flight Segment

Despite considerable progress on the flight portion of the program, GAO's report highlights that,
“each of the instruments and the spacecraft has recently encountered technical challenges."
While NOAA has worked to address many of these challenges, some remain, such as signal
blurring on the Advanced Baseline Imager's infrared channels and Geostationary Lightning
Mapper emissions that are exceeding specifications.”*

Ground Requirements and Schedule Issues Led to Revised Development Plan

In early 2011, NOAA discovered that the "software design requirements had not progressed
enough to conduct the ground system's preliminary design review."> GAQ’s report found that
the "ground system's development schedule included software deliveries from flight project
instruments that were not properly integrated."*® In order to address these problems, NOAA
significantly revised the Core Ground System's baseline development plan and schedule by
modifying its software development delivery plans. This change will result in a cost increase
of $85 million.”” Similarly, the program has cancelled a Core Ground System coniract option
worth approximately $50 million that was previously part of its original baseline. NOAA has
indicated that this work could be done in-house after GOES-R is launched, but it has no plan in
place to do so.*®

Rising Costs and Depleting Reserves

Although NOAA has not changed its program cost estimates for the development of GOES-R
and GOES-S, contact costs for the instruments, spacecraft, and ground system are rising.

¥ See supra 6 page 16.
* See supra 6 page 17
* See supra 6 page 18
*bid
7 tbid
* see supra 6 page 19
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Specifically, contractor estimated costs for flight and ground project components grew by $757
million, or 32 percent between January 2010 and January 2012, with the majority of the
increases occurring in the last year. (See figure 8)™ This has directly impacted program
reserves. As GAO’s report poinis out, between January 2009 and January 2012, the program
reported that its reserves fell from 1.7 billion to 1.2 billion, a roughly 30 percent reduction.”

Figure 11: Growth in Estimated Contract Cost for Major Program Components

Driginal Contractey  Contractor  Contractor

Fercent ) 2 year 2 year
contract at at at
Major Components award cﬁgb";eo‘f‘ completion  completion  complation cshh:;nge ::ul)ange
date ( ) an2010)  @an2019)  (danzotzy M )
Advanced Baseline imager Sop 2004 8% SH24AN 55810 SBT2HA +$148M +28%
Spece Environmental IS sug 2006 54% 8o a1 w7 28 1%
Extrema Ultraviolol X-Ray . "
Irradiance Sensor Aug 2007 58% 72 81 81 9 +13%
Solar Ultraviclet Imager Sep 2007 62% 139 168 182 443 431%
Geostationary Lightring Mappar  Dec 2007 &7% 157 209 252 495 +B1%
Spacecrait Dec 2008 32% M 743 862 +151 +21%
Core Ground System May 2009 29% 704 792 976 +272 +39%
" Not 5 :
Antennas July 2010 37% applicable® 119 130 +17 +9%
Totals 2,376 2,774 3,282 +757° +32%°
Sources; BaD 193ys 5 ¢ NDAA 304 £ar 724300 data

* Contracior reportad most fikely estimats at complation.
* The antenna contyact was not awarded uitil July 2010,
* Total g-year changs inthusles the t-year changa in antenna conlrast costs,

This is cause for concern because "about two-thirds of the development remains for the
program's two most expensive components - the spacecratt and the Core Ground System.
Because of this concern, "the program's independent review board recently raised questions
about the sufficiency of the program's near-term remaining reserves.”"> NOAA maintains that its
reserves are within acceptable thresholds based on planned remaining development costs,
however the program is now entering a phase in its program when cost and schedule growth are
common. Furthermore, as GAO points out, "While the program may be within accepted levels
as of February 2012, the reserves may not be matched to remaining development. Although the
program restored two satellites to its budget baseline in February 2011, thereby adding
approximately $3.2 billion to its total budget, it did not correspondingly change its program
reserves. As aresult, GAO states, "there is limited assurance that the reserves are appropriate for
each satellite's remaining development.”

ndl

Integrated Master Schedule and Some Subordinate Schedules are Unreliable - Could
Impact Launch Schedule

GAO explains the importance of having accurate and up to date schedules in its report by stating,

¥ see supra 6 page 20
“ See supra 6 page 22
“bid

“see supra 6 page 23
see supra 6 page 24
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"{t]he success in management of a large-scale program depends in part on having an
integrated and reliable schedule that defines, among other things, when work activities
and milestone events will oceur, how long they will take, and how they are related to one
another. Without such a schedule, program milestone may slip."

In its findings, GAO concluded that, “[while the GOES-R program has adopted certain
scheduling best practices at both the program-wide and contractor levels, unresolved weaknesses
also exist, some of which have contributed to current program milestone delays and a re-plan of
the Core Ground System's schedule.” Similarly, GAO also stated that, "[w]ithout a proper
understanding of current program status that a reliable schedule provides, managing the risks of
the GOES-R program becomes more difficult and may result in potential delays in GOES-R's
launch date.™*

Although GOES-R has an Integrated Master Schedule (IMS) that is created manually once a
month directly from contractor schedules, GAO believes that a dynamic IMS that automatically
updates is appropriate for a program of GOES-R's size and complexity, and NOAA is in the
process of developing such a schedule.’’” However, when GAO reviewed contractor level data to
evaluate the reliability of the program-wide IMS, they found "weaknesses in each of the
subordinate schedules when compared to the best practices and, when viewed in conjunction
with manual program-level updates, {they] concluded that the program-level schedule may not
be fully reliable.”* In summarizing the state of the GOES-R program’s schedule, GAO stated
that, "[u]ntil the program implements a full set of schedule best practices, and uses it on
succeeding schedule updates throughout the life of the program, further delays in the program's
launch date may occur."*

Potential GOES Gap

According to GAO, “[t]he program recently determined that the likelihood of the first satellite
meeting its planned October 2015 launch date is 48 percent. Based on this planned launch date,
the program reports that there is a 37 é)crcent chance of a gap in the availability of two
operational GOES-series satellites." 50 With a likely gap in the afternoon orbit of the polar-
orbiting program, and the possibility of gaps in all of the polar-orbits, any gap in geostationary
coverage would be catastrophic.

* Sea supra 6 page 25
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Attachment A

Detailed Instrument Descriptions

CriS

Cross-track Infrared Sounder (Cr1S) is the first in a series of advanced operational sounders that
will provide more accurate, detailed atmospheric temperature and moisture observations for
weather and climate applications. This high-spectral resolution infrared instrument will take 3-D
pictures of atmospheric temperatures, water vapor and trace gases. It will provide over 1,000
infrared spectral channels at an improved horizontal spatial resolution and measure temperature
profiles with improved vertical resolution to an accuracy approaching 1 Kelvin (the absolute
temperature scale). This information will help significantly improve climate prediction and both
short-term weather "nowcasting" and longer-term forecasting. It will also provide a vital tool for
National Oceanic and Atmospheric Administration (NOAA) to take the pulse of the planet
continuously and assist in understanding major climate shifts. The CrIS instrument is developed
by the ITT Corporation, Ft Wayne, Indiana.

OMPS

Ozone in the atmosphere keeps the Sun's ultraviolet radiation from striking the Farth. The Ozone
Mapping and Profiler Suite (OMPS) will measure the concentration of ozone in the atmosphere,
providing information on how ozone concentration varies with altitude. Data from OMPS will
continue three decades of climate measurements of this important parameter used in global
climate models. The OMPS measurements also fulfill the U.S. treaty obligation to monitor global
ozone concentrations with no gaps in coverage. OMPS is comprised of two sensors, a nadir
sensor and limb sensor. Measurements from the nadir sensor are used to generate total column
ozone measurements, while measurements from the limb sensor generate ozone profiles of the
along-track limb scattered solar radiance. The OMPS instrument is developed by the Ball
Aerospace & Technologies Corporation, Boulder, Colorado.

VIIRS

Visible/Infrared Imager Radiometer Suite (VIIRS) will combine the radiometric accuracy of the
Advanced Very High Resolution Radiometer (AVHRR) currently being flown on the NOAA
polar orbiters with the high spatial resolution (0.56 km) of the Operational Linescan System
(OLS) flown on DMSP. The VIIRS will provide imagery of clouds under sunlit conditions in
about a dozen bands, and will also provide coverage in a number of intrared bands for night and
day cloud imaging applications. VIIRS will have multi-band imaging capabilities to support the
acquisition of high-resolution atmospheric imagery and generation of a variety of applied
products including visible and infrared imaging of hurricanes and detection of fires, smoke, and
atmospheric aerosols. VIIRS will also provide capabilities to produce higher-resolution and more
accurate measurements of sea surface temperature than currently available from the heritage
AVHRR instrument on POES, as well as provide an operational capability for ocean-color
observations and a variety of derived ocean-color products. The VIIRS instrument is developed
by the Raytheon Company, El Segundo, California.
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ATMS

The Advanced Technology Microwave Sounder (ATMS) will operate in conjunction with the
CrIS to profile atmospheric temperature and moistare. The ATMS is the next generation cross-
track microwave sounder that will combine the capabilities of current generation microwave
temperature sounders (Advanced Microwave Sounding Unit — AMSU-A) and microwave
humidity sounders (AMSU-B) that are flying on NOAA's POES. The ATMS draws its heritage
directly from AMSU-A/B, but with reduced volume, mass and power. The ATMS has
22microwave channels to provide temperature and moisture sounding capabilities, Sounding data
from CrIS and ATMS will be combined to construct atmospheric temperature profiles at 1
degree Kelvin accuracy for 1 km layers in the troposphere and moisture profiles accurate to 15
percent for 2 km layers. Higher (spatial, temporal and spectral) resolution and more accurate
sounding data from CrIS and ATMS will support continuing advances in data assimilation
systems and NWP models to improve short- to medium-range weather forecasts. The ATMS
instrument is developed by the Northrop Grumman Corporation, Azusa, California.

CERES

The CERES measurements seek to develop and improve weather forecast and climate models
prediction, to provide measurements of the space and time distribution of the Earth's Radiation
Budget (ERB) components, and to develop a quantitative understanding of the links between the
ERB and the properties of the atmosphere and surface that define that budget. The observations
from CERES are essential to understanding the effect of clouds on the energy balance (energy
coming in from the sun and radiating out from the earth), which is one of the largest sources of
uncertainty in our modeling of the climate. :

TSIS

TSIS measures the variability in the Sun's total output using two sensors. The Total Irradiance
Monitor (TIM) is a broadband measurement while Spectral Irradiance Monitor (SIM) measures
the spectral distribution of the solar irradiance between 0.2 & 2.7 jum. There is no operational
heritage, but this instrament suite will continue the capabilities from the research measurements
of TSIS on NASA's SORCE mission,

SARSAT
The Search and Rescue instruments are part of the international Cospas-Sarsat system designed

to detect and locate Emergegency Locator Transmitters (ELTs), Emergency Position-Indication
Radio Beacons (EPIRBs), and Personal Locator Beacons (PLBs).

A-DCS
The Advanced Data Collection System (A-DCS) provides a worldwide in-situ environmental

data collection and Doppler-derived location service with the basic objective of studying and
protecting the Earth environment.
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Chairman BROUN. This joint hearing of the Subcommittee on In-
vestigations and Oversight on the Committee of Science will come
to order. This Joint Committee meeting with Subcommittee on En-
ergy and Environment.

Good afternoon. First, I apologize for running late. I was on the
floor, and please forgive me, my colleagues as well as all our wit-
nesses, for running late, and I appreciate you all’s patience.

Welcome to today’s joint hearing entitled, “Continuing Oversight
of the Nation’s Weather Satellite Programs: An Update on JPSS
and GOES-R.”

In front of you are packets containing the written testimony, bi-
ographies, and truth in testimony disclosures for today’s witnesses.
Before we get started, since this is a joint hearing involving two
Subcommittees, I want to explain how we will operate procedurally,
so that all Members will understand how the question-and-answer
period will be handled.

As always, we will alternate between the majority and minority
and allow all Members the opportunity for questions before recog-
nizing a Member for a second round of questions. We will recognize
those Members that were present here at the gavel in order of se-
niority on the full Committee and those coming in after the gavel
will be recognized in their order of arrival.

I now recognize myself for five minutes for an opening statement.

This is the ninth hearing this Committee has held on either the
National Polar-Orbiting Environmental Satellite System, NPOESS,
Program, or its successor, the JPSS Program, since 2003. That does
not even include hearings related to Geostationary Observational
Environmental Satellite and weather satellites in general. This
level of oversight, continued under both Republican and Democratic
administrations as well as Congresses, is indicative of how impor-
tant weather satellites are to our society and to Members of Con-
gress. Without both polar and geostationary satellites, our weather
forecasting ability would be severely compromised.

Because of the importance of these programs, it is frustrating to
watch them struggle. The original polar satellite program,
NPOESS, was supposed to cost taxpayers $6.5 billion. That was
supposed to get the taxpayers six satellites operating in three sepa-
rate orbits, carrying 13 instruments which would launch around
2010. Instead, we now have a program that will only purchase
three satellites and will operate in only one orbit and cost twice as
much.

To make matters worse, one of those satellites is a research sat-
ellite that was never intended to serve operationally. NOAA is now
dependent upon European partners for data from the mid-morning
orbit, and it is anyone’s guess what data the Department of De-
fense will supply from the early morning orbit.

Even more frustrating is the fact that this program still does not
have a baseline cost or a schedule. I understand that NOAA is
working towards developing this, but as they point out, the ground
segment has already passed its critical design review, all of its con-
tracts are signed, JPSS—1’s instruments are 60 to 95 percent com-
plete, and the spacecraft will essentially be a clone of the NPP bus,
all indications of a mature program.
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To quote the GAO report, not having a baseline, “makes it more
difficult for program officials to make informed decisions and for
program overseers to understand if the program is on track to suc-
cessfully delivering expected functionality on cost and schedule.”

I understand that NOAA has committed to developing a program
under a lifecycle cost cap of $12.9 billion, but with an impending
gap in coverage that limits schedule flexibility, the only option that
NOAA may have to manage program risk is to diminish capability.
I am also concerned that this $12.9 billion cap is $1.7 billion lower
than the independent cost estimate conducted just last year.

I look forward to monitoring how NOAA decides to cover that
shortfall and any future challenges. Just since our hearing last fall,
the program has grown by $1 billion as a result of extending the
program by four years, the addition of free flyers, contract transi-
tions, and a work slowdown because of the 2011 budget. Also, the
schedule has slipped approximately three months. One of the most
concerning findings from the GAO report on JPSS pertains not to
cost increases or schedule gaps in NOAA’s afternoon orbit, but to
the health of the entire polar orbiting constellation.

GAO points out that because of uncertainties in DOD’s early
morning orbit, as well as the European’s mid-morning orbit, there
is a risk of a data gap in each orbit, not just NOAA’s. After the
2010 decision to split up the program, NOAA was only given re-
sponsibility for the afternoon orbit, but it is clear that the parties
need to coordinate to identify synergies and to mitigate risks to the
entire constellation.

GOES-R, on the other hand, seems to be making progress to-
ward delivering its spacecraft and ground system within cost and
schedule. This wasn’t always the case, as the program was signifi-
cantly de-scoped in 2007 in order to prevent cost growth and sched-
ule slips. Still, there are some findings in the GAO report that re-
quire monitoring, such as the rate at which the program is burning
through reserves and the fidelity of its schedules. Most concerning,
however, is the GAO finding that there is only a 48 percent chance
that the program will meet its 2015 launch date, and that there is
a 37 percent chance that there will be a gap in the availability of
two operational GOES-series satellites.

A gap in one program is bad enough. A gap in both programs
would and could be—could and would be catastrophic.

I would be remiss if I did not at least mention the Senate Appro-
priations proposal to transfer the weather satellite programs from
NOAA to NASA. I hope NOAA and NASA can provide their
thoughts on this proposal, specifically how it would impact the cur-
rent programs as well as the rest of their agencies.

I know these oversight hearings can sometimes be tough, but
considering NOAA’s current position, the House may be one of the
agency’s few friends, maybe the last friend. I hope not.

The Administration has proposed moving NOAA into the Depart-
ment of Interior, and the Senate has proposed gutting the satellite
program from NOAA, effectively removing $2 billion of NOAA’s $5
billion budget. The Committee has a positive working relationship
with the satellite sector of NOAA, which is typically forthcoming
with information. Unfortunately, this was not the case with ques-
tions the Committee posed to NOAA last fall after the last hearing.
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Although we sent questions on October 17, we did not receive a re-
sponse until June 7, eight months later. I certainly hope NOAA
will be more responsive to the questions that we will have after
this hearing.

[The prepared statement of Dr. Broun follows:]

PREPARED STATEMENT OF SUBCOMMITTEE ON INVESTIGATIONS AND OVERSIGHT
CHAIRMAN PAUL C. BROUN

(Il want to extend a warm welcome to our witnesses and thank them for appearing
today.

This is the ninth hearing this Committee has held on either the National Polar-
Orbiting Environmental Satellite System (NPOESS) program or its successor, the
JPSS program, since 2003. That does not even include hearings related to the Geo-
stationary Observational Environmental Satellite (GOES) and weather satellites in
general. This level of oversight, continued under both Republican and Democratic
administrations and Congresses, is indicative of how important weather satellites
are to our society. Without both polar and geostationary satellites, our weather fore-
casting ability would be severely compromised.

Because of the importance of these programs, it is frustrating to watch them
struggle. The original polar satellite program, NPOESS, was supposed to cost $6.5
billion. That was supposed to get the taxpayers six satellites, operating in three sep-
arate orbits, carrying 13 instruments, which would launch around 2010. Instead, we
now have a program that will only purchase three satellites; that will operate in
only one orbit; and cost twice as much. To make matters worse, one of those sat-
ellites is a research satellite that was never intended to serve operationally; NOAA
is now dependent on European partners for data from the midmorning orbit, and
it’s anyone’s guess what data the Department of Defense (DOD) will supply from
the early morning orbit.

Even more frustrating is the fact that this program still does not have a baseline
for cost and schedule. I understand that NOAA is working towards developing this,
but as they point out, the ground segment has already passed its critical design re-
view, all of its contracts are signed, JPSS—1’s instruments are 60 to 95 percent com-
plete, and the spacecraft will essentially be a clone of the NPP bus—all indicators
of a mature program. To quote the GAO report, not having a baseline “makes it
more difficult for program officials to make informed decisions and for program
overseers to understand if the program is on track to successfully deliver expected
functionality on cost and schedule.”

I understand that NOAA has committed to developing the program under a life
cycle cost cap of $12.9 billion, but with an impending gap in coverage that limits
schedule flexibility, the only option that NOAA may have to manage program risk
is to diminish capability. I am also concerned that this $12.9 billion cap is $1.7 bil-
lion lower than the independent cost estimate conducted last year. I look forward
to monitoring how NOAA decides to cover that shortfall and any future challenges.
Just since our hearing last fall, the program has grown by $1 billion as a result
of extending the program by four years, the addition of free flyers, contract transi-
tions, and work slowdown because of the 2011 budget. Also, the schedule has
slipped approximately three months.

One of the most concerning findings from the GAO report on JPSS pertains not
to cost increases or schedule gaps in NOAA’s afternoon orbit, but to the health of
the entire polar-orbiting constellation. GAO points out that because of uncertainties
in DOD’s early morning orbit, as well as the Europeans’ midmorning orbit, there
is a risk of a data gap in each orbit, not just NOAA’s. After the 2010 decision to
split up the program, NOAA was only given responsibility for the afternoon orbit,
but it is clear that the parties need to coordinate to identify synergies and mitigate
risks to the entire constellation.

GOES-R, on the other hand, seems to be making progress toward delivering its
spacecraft and ground system within cost and schedule. This wasn’t always the
case, as the program was significantly descoped in 2007 in order to prevent cost
growth and schedule slips. Still, there are some findings in the GAO report that re-
quire monitoring, such as the rate at which the program is burning through re-
serves, and the fidelity of its schedules. Most concerning, however, is the GAO find-
ing that there is only a 48 percent chance that the program will meet its 2015
launch date, and that there is a 37 percent chance that there will be a gap in the
availability of two operational GOES-series satellites.
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A gap in one program is bad enough. A gap in both programs would be cata-
strophic.

I would be remiss if I did not at least mention the Senate Appropriations proposal
to transfer the weather satellite programs from NOAA to NASA. I hope NOAA and
NASA can provide thier thoughts on this proposal, specifically how it would impact
the current programs as well as the rest of their agencies.

I know these oversight hearings can sometimes be tough, but considering NOAA’s
current position, the House may be one of the agency’s few friends. The Administra-
tion has proposed moving NOAA into the Department of Interior, and the Senate
has proposed gutting the satellite program from NOAA, effectively removing $2 bil-
lion of NOAA’s $5 billion budget. The Committee has a positive working relationship
with the satellite sector of NOAA, which is typically forthcoming with information.
Unfortunately, this was not the case with questions the Committee posed to NOAA
last fall after the last hearing. Although we sent questions on October 17, we did
not receive a resonse until June 7—eight months later. I certainly hope NOAA will
be more responsive to the questions we will have after this hearing.

Chairman BROUN. Now, I recognize Mr. Tonko, my good friend
from New York, for his opening statement.

Mr. Tonko. Thank you, Mr. Chair, and thank you to our wit-
nesses.

This Committee has been holding hearings to ask critical ques-
tions of the satellite programs since at least 2003. We have seen
cycles of disaster as when we witnessed the JPSS, in its prior im-
posed guise, double in cost before the entire enterprise was rede-
signed and rebaselined.

We have witnessed Herculean efforts to restructure acquisition
plans to get problems under control. Frankly, despite these efforts,
we have not had much to cheer about with JPSS, and even GOES-
R has been a source of concern.

However, my sense is that both of these programs are on sustain-
able paths. That said, it appears that an auditor at GAO could
build a pretty good 20-year career out of simply tracking the
weather satellite program, and that is a sorry state of affairs.

The group that sits before us today is not responsible for the
mess. Rather, we are counting on them to get us out of a mess they
inherited. It is our job to probe the answers they offer, assess
whether the programs appear robust, and offer whatever advice
and support we can to get these satellites launched and operating.
Believe me, if we could have altered these acquisitions, we could
have—would have, but these satellites and the instruments that
are to fly on them are too important to our Nation to abandon this
program.

I want to come away from this hearing with an understanding
that there is solid planning going on to fill any data gaps, I want
a firmer grasp of where remaining risks lie in each of these pro-
grams, and I want to know there are reasonable strategies for deal-
ing with those risks.

In short, I want to leave with confidence that the management
teams running the JPSS and GOES-R satellite programs are, in-
deed, up to the challenges.

In closing, Mr. Chair, I want to express my hope that we not leap
to conclusions, either good or bad, about either of these programs.
We should be cautious about these programs, but it appears that
nothing staff learned in preparing for this hearing and nothing in
GAO’s testimony leads us to condemn either program or to con-
clude that things are off the tracks again.
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I thank our witnesses for being here today and sharing informa-
tion and providing the sort of in-depth discussion that is absolutely
required, and I look forward to their testimony today.

Thank you, Mr. Chair, and I yield.

[The prepared statement of Mr. Tonko follows:]

PREPARED STATEMENT OF INVESTIGATIONS AND OVERSIGHT SUBCOMMITTEE RANKING
MEMBER PAUL D. TONKO

This Committee has been holding hearings to ask critical questions of these sat-
ellite programs since at least 2003. We have seen cycles of disaster, as when we wit-
nessed the JPSS—in its prior NPOESS guise—double in cost before the entire enter-
prise was redesigned and rebaselined. We have witnessed Herculean efforts to re-
structure acquisition plans to get problems under control. Frankly, despite those ef-
forts, we have not had much to cheer about with JPSS, and even GOES-R has been
a source of concern. However, my sense is that both of these programs are on sus-
tainable paths. That said, it appears that an auditor at GAO could build a pretty
good 20-year career out of simply tracking the weather satellite program, and that
is a sorry state of affairs.

The group that sits before us today is not responsible for the mess. Rather, we
are counting on them to get us out of a mess they inherited. It is our job to probe
the answers they offer, assess whether the programs appear robust, and offer what-
ever advice and support we can to get these satellites launched and operating. Be-
lieve me, if we could have halted these acquisitions, we would have. But these sat-
ellites, and the instruments that are to fly on them, are too important to our Nation
to abandon this program.

I want to come away from this hearing with an understanding that there is solid
planning going on to fill any data gaps. I want a firmer grasp of where remaining
risks lie in each of these programs, and I want to know there are reasonable strate-
gies for dealing with those risks. In short, I want to leave with confidence that the
manangement teams runnning the JPSS and GOES-R satellite programs are up to
the challenge.

In closing, Mr. Chairman, I want to express my hope that we not leap to conclu-
sions—either good or bad—about either of these programs. We should be cautious
about these programs, but it appears that nothing staff learned in preparing for this
hearing and nothing in GAQ’s testimony leads us to condemn either program or to
conclude that things are off the tracks again. I thank the witnesses for being here
today, and I look forward to your testimony.

Chairman BROUN. Thank you, Mr. Tonko. Appreciate that, and
I agree with you. I am not sure if we are off track. I sure hope not,
and I think we—it is one of the most bipartisan Committees in this
very bipartisan overall Full Committee, and I appreciate that. I
just want to get some information. I think both sides want to do
just the same.

Just as we are going to do with the question-and-answer period,
we will recognize not only the Chairs and Ranking Members of
both Subcommittees before we go to the rest of the Members of the
Committees, as I mentioned earlier we will—I will now recognize
Dr. Andy Harris from Maryland for his statement.

Mr. HARRIS. Thank you, Mr. Chairman. Good afternoon. I would
like to thank the witnesses for joining us to discuss NOAA’s envi-
ronmental satellite issues.

This is the second hearing we have had on NOAA’s satellites in
this Congress alone, and I understand this Committee has had
many more over the past several Congresses. With this much over-
sight, we typically hope to see some improvement, and in some
areas we have. However, with every step forward it seems we are
taking two steps back.

The launch of the NPP satellite last October was certainly an
achievement, and NOAA and NASA are to be applauded for the
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successful launch. But the satellite was five years late, and some
of the instruments are not working as well as they should be. The
contracts for the Joint Polar Satellite System, JPSS, have finally
been transferred from its predecessor program, and NASA and
NOAA are making progress. But the threat of a data gap remains,
the cost of the program has increased by $1 billion, squeezing
funds available for important ground- and air-based weather sys-
tems.

The Geostationary Operational Environmental Satellite or GOES
Program moves along, but NOAA is burning through its funding
reserves quicker than anticipated, and risk has still not been re-
duced. Today we will be told that there is a possibility of a GOES
gap right around the same time as the possibility of a JPSS gap.
As we learned in an Energy and Environment Subcommittee hear-
ing several months ago, the majority of the data used in weather
prediction models by the National Weather Service comes from sat-
ellite data. The prospects of a JPSS coverage gap is troubling
enough in itself, but the possibility of a concurrent gap in GOES
coverage represents a truly scary scenario that significantly threat-
ens U.S. lives and property.

Given these difficulties, perhaps it is time for us to seek a new
paradigm for procuring data for weather forecasting. The current
procurement process may simply not be working, and time is run-
ning out, but to date there appears little interest in pursuing alter-
native solutions. While there are no easy answers to this dilemma
and the choices we make will require a significant effort and eval-
uation, we must accept that the status quo cannot continue.

Again, I thank the witnesses for being here with us today. I look
forward to an informative discussion, and I yield back the balance
of my time.

[The prepared statement of Mr. Harris follows:]

PREPARED STATEMENT OF SUBCOMMITTEE ON ENERGY AND ENVIRONMENT CHAIRMAN
ANDY HARRIS

Good afternoon. I would like to thank the witnesses for joining us to discuss
NOAA’s environmental satellite issues.

This is the second hearing we have had on NOAA satellites in this Congress
alone, and I understand this Committee has had many more over the past several
Congresses. With this much oversight, we would typically hope to see some improve-
ment. And in some areas, we have. However, with every step forward, it seems we
are taking two steps back.

The launch of the NPP satellite last October was certainly an achievement, and
NOAA and NASA are to be applauded for the successful launch. But the satellite
was five years late, and some of the instruments are not working as well as they
should be.

The contracts for the Joint Polar Satellite System (JPSS) have finally been trans-
ferred from its predecessor program, and NASA and NOAA are making progress.
But the threat of a data gap remains, and the cost of the program has increased
by $1 billion, squeezing funds available for important ground- and air-based weath-
er systems.

The Geostationary Operational Environmental Satellite, or GOES, program, is
moving along, but NOAA is burning through its funding reserves quicker than an-
ticipated, and risk has still not been reduced.

Today we will be told that there is a possibility of a GOES gap, right around the
same time as the possibility of a JPSS gap. As we learned in an Energy and Envi-
ronment Subcommittee hearing several months ago, the majority of the data used
in weather prediction models by the Nationl Weather Service comes from satellite
data. The prospect of a JPSS coverage gap is troubling enough in itself, but the pos-
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sibility of a concurrent gap in GOES coverage presents a truly scary scenario that
significantly threatens U.S. lives and property.

Given these difficulties, perhaps it is time for us to seek a new paradigm when
procuring data for weather forecasting. The current procurement process is simply
not working, and time is running out, but to date there appears to be little interest
in pursuing alternative solutions. While there are no easy answers to this dilemma,
and the choices we make will require significant effort and evaluation, we must ac-
cept that the status quo cannot continue.

Again, I thank the witnesses for being here with us today, and I look forward to
an informative discussion.

Chairman BROUN. Thank you, Dr. Harris.

The Chair now recognizes my good friend from North Carolina,
Mr. Miller, for five minutes.

Mr. MILLER. Thank you, Chairman Broun. I want to thank both
Chairs of the Subcommittees for holding the hearing today on two
satellite programs; JPSS and GOES-R, that have unfortunately
been a central part of this committee’s oversight responsibility for
years. I say unfortunately because the attention of oversight does
not gravitate to programs that are running smoothly. It gravitates
to programs that are a problem, and these programs had been a
problem. Although they need to work. Though seldom the headline
grabber, it is hard to overstate the importance of satellite programs
for the lives of Americans. The daily life.

Satellite-based weather, inclement forecasts tell us whether to
carry an umbrella on any given day, where to fly planes, what
crops to plant, whether to run our power plant, how to plan mili-
tary missions, when to take cover from deadly storms. When they
work, when we get timely and accurate information, we are safer
and more prosperous, but when satellite programs falter, we find
thell;c lives, property, infrastructure, and economic health are at
risk.

During my tenure as Chairman of the Investigation Oversight
Subcommittee of the Science Committee, we kept a very close eye
on these two programs, particularly the Joint Polar Satellite Sys-
tem, or JPSS, recognizing that poor management and wasteful
spending put more than federal jobs and money at stake. Until re-
cently we have been profoundly disappointed, and even now the
dﬁ{:a gap that threatens our forecasting capabilities is just inexcus-
able.

But today I am cautiously optimistic that we are finally on the
right path, that the Administration has put into—the work that
the Administration has put into reorganizing and rescoping JPSS
has put that program on a new path to mission success. Time will
tell, but until then, until time does tell us, we will focus on the real
and viable options we will need to use in order to get us through
a difficult period.

At the same time, we have to keep a watchful eye on NOAA’s
progress on the Geostationary Operational Environmental Satellite
System, R Series, or GOES-R, from their stations above the Equa-
tor that GOES satellite tracks weather across the western hemi-
sphere. While the GOES program has not suffered from the same
mismanagement and mistakes that have plagued the Polar Sat-
ellite Program, we have seen that preliminary cost estimates for
these satellites have doubled, and as a result, NOAA has found it
necessary to cut in half the number of satellites that are—that they
have ordered.



29

Even so, we remain cautious to ensure that this program re-
mains within budget and on schedule. And I don’t claim to know
how much a weather satellite should cost. I don’t, in my normal
life, buy satellites.

As with JPSS, we need to take a hard look at the necessary fund-
ing levels and reserves required to keep overall costs down and the
project online.

I look forward to hearing our witnesses from GAO again, NOAA,
and NASA, to discuss how these relevant agencies can keep these
programs on track and in the process fulfill the promise of keeping
Americans safer and our economy more efficient and productive.

Mr. Chairman, I yield back.

[The prepared statement of Mr. Miller follows:]

PREPARED STATEMENT OF SUBCOMMITTEE ON ENERGY AND ENVIRONMENT RANKING
MEMBER BRAD MILLER

I want to thank both Chairs of the Subcommittees for holding today’s hearing on
two satellite programs—JPSS and GOES—-R—that have been central to our Commit-
tee’s oversight responsibilities for years.

Though seldom the headline grabber, it is hard to overstate the effect that sat-
ellite programs have on the life of Americans. For instance, satellite-based weather
and climate forecasts tell us not only how to dress for the day, but also where to
fly airplanes, what crops to plant, when to run our power plants, how to plan mili-
tary missions, and when to take cover from deadly storms. When they are more
timely and accurate, we are more prosperous and safer. When satellite programs fal-
ter, we put lives, property, infrastructure, and our economic health at risk.

But today, I am cautiously optimistic that the work the Administration put into
reorganizing and rescoping JPSS has put the project on a new path to mission suc-
cess. Time will tell. But until then, we should focus on the real and viable options
we will need to use in order to get us through a difficult period.

At the same time, we have to keep a watchful eye on NOAA’s progress on the
Geostationary Operational Environmental Satellite System-R series, or GOES-R.
From their stations above the Equator, the GOES system tracks weather across the
western hemisphere.

While the GOES program has not suffered from the same mismanagement and
mistakes that have plagued the polar satellite program, we have seen the prelimi-
nary cost estimate for these satellites double and, as a result, NOAA found it nec-
essary to cut in half the number of satellites to be ordered. Even so, we remain cau-
tious to ensure this program remains within budget and on schedule.

As with JPSS, we need to take a hard look at the necessary funding levels and
reserves required to keep overall costs down and the project on time.

I look forward to hearing our witnesses from GAO, NOAA, and NASA discuss how
the relevant agencies can keep these programs on track and, in the process, fulfill
(tiheir promise of keeping Americans safer and our economy more efficient and pro-

uctive.

Chairman BROUN. Thank you very much, Mr. Miller. I thought
you went out and bought satellites every week or so.

Mr. MiLLER. That was just bread and milk.

Chairman BROUN. Oh. Okay. Well, I just was confused, I guess.

At this time, I would like to introduce our first panel of wit-
nesses. The first witness is the Honorable Kathryn Sullivan, Dr.
Sullivan, Ph.D., the Assistant Secretary of Commerce for Environ-
mental Observation and Prediction and the Deputy Administrator
at NOAA. Our second witness is Mr. Marcus Watkins, the Director
of the Joint Agency Satellite Division at NASA, and our final wit-
ness is Mr. David A. Powner, the Director of Information Tech-
nology Management Issues for the GAO. I thank you all for being
here.
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As our witnesses should know, spoken testimony is limited to
five minutes each, after which Members of the Committee have five
minutes each to ask questions. Your written testimony will be in-
cluded in the record of the hearing. Because of the importance and
the complexity of the issues before us today, I will allow you to go
over five minutes if you need to. If you can make it within five min-
utes, please do so, and I am very proud of my colleagues for keep-
ing theirs under five minutes. I was slightly over, I think.

It is the practice of the Subcommittee on Investigations and
Oversight to receive testimony under oath, and we will use that
practice today as well.

Do any of you have an objection to taking an oath?

Okay. Let the record reflect that the witnesses were all willing
to take the oath by saying no and shaking their head from side to
side, indicating such also.

You also may be represented by counsel. Do any of you have
counsel here today?

All three, again, indicated shaking their head and saying no, so
let the record reflect such, that the witnesses do not have counsel.

Now, if you would please stand and raise your right hand. Do
you solemnly swear or affirm to tell the whole truth, and nothing
but the truth, so help you God?

You may be seated. Let the record reflect that all the witnesses
have taken the oath.

I now recognize our first witness, Dr. Kathryn Sullivan of the
National Oceanic and Atmospheric Administration. Dr. Sullivan,
you have five minutes. Thank you, ma’am.

STATEMENT OF DR. KATHRYN SULLIVAN, PH.D.,
ASSISTANT SECRETARY OF COMMERCE FOR
ENVIRONMENTAL OBSERVATION AND PREDICTION,
AND DEPUTY ADMINISTRATOR,

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Dr. SuLLivAN. Thank you. Good afternoon, Chairmen Broun and
Harris, Ranking Members Tonko, Miller, and Members of the Sub-
committees. You have my written statement. It gives you much
more detail. I would like this afternoon just to highlight a few key
points.

First, significant progress has been made in both the GOES-R
and JPSS Programs. GOES-R remains on schedule for launch in
the first quarter of fiscal year 2016. The Joint NOAA-NASA team
has a history of working extremely well together and effectively.
This has led to the completion of key program milestones and sub-
stantial demonstrable progress towards that launch date.

For JPSS substantial progress has also been made since I last
testified before this Committee, most notably as cited the success-
ful launch of the Suomi NPP Satellite. While there is more work
that needs to be done to reach comparable maturity to the GOES—
R Program, JPSS has come a long way.

Second, NOAA’s priority is to maintain and improve the accuracy
and reliability of the life- and property-saving weather forecasts,
watches, and warnings that our Nation depends upon. To do this
we must maintain schedule and costs so that each satellite is ready
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for launch as close to the end of its predecessor’s life as possible,
ideally before. Meeting this priority requires established and stable
requirements, strong, effective management with rigorous and de-
pendent checks, and stable funding. We have achieved the stable
requirements. We are committed to strong, effective management.
We have independent checks in place, and we are working hand in
hand with this Committee to assure the funding remains as stable
as possible in this challenging fiscal environment.

Nobody cares about the products these satellites provide and the
services they support more than NOAA. They are essential to our
own mission performance and important to a very long list of gov-
ernment, private sector, and academic customers. As every success-
ful business owner knows, it is essential to understand your cus-
tomer in order to assure that you are meeting their needs. NOAA
is the critical link between operational satellite observations and
our gsers, and continuity of service is the most important thing we
can do.

I would like to just illustrate briefly, if I may, some of the
progress that the systems we are bringing online will support. One
of our GOES satellites is currently watching Tropical Depression
Debby, monitoring her every move and helping our forecasters pre-
dict where she will go next so they, in turn, can help emergency
managers prepare.

I have brought some images along, and staff will provide them
to you in hard copy, from relevant current events that dem-
onstrates some of the advances that Suomi NPP is already pro-
viding to our forecasters and their emergency management part-
ners. These are specifically some images from the Visible/Infrared
Radiometer Suite or VIIRS. We have one that shows fires that are
currently active in Colorado, Wyoming, and demonstrate the capa-
bility of VIIRS to not only see temperatures associated with
wildfires far more intense than those that we could do before but
also locate them more accurately on the ground to aid responders.

We also have some images of Hurricane Debby or Tropical Storm
Debby that show the sort of detail on storm intensity that, again,
the hcilgher resolution and greater bands in the VIIRS imager will
provide.

Turning now to some highlights of the progress in each of the
programs, the GOES-R Series Program is on schedule and on
budget for launching its first satellite in the first quarter of fiscal
’16. Over the last year, some of the notable milestones achieved in-
clude successful completion of the mission and preliminary design
review, passage of the key decision point approval to move toward
mission critical design, successful completion of the instrument,
spacecraft, and core ground segment critical design reviews. Good
progress on construction of the ground antenna and our command
and data acquisition sites, the selection of the launch service pro-
vider, which was completed this past April.

GOES-R remains within a solid lifecycle cost, and we are com-
mitted to maintaining that $10.8 billion figure. This includes devel-
opment, launch, operations, and sustainment for four GOES Series
spacecraft R, S, T, and U, plus the instruments and running them
through 2036, as well as development of the ground system and
procurement of the launch.
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Last year, when I appeared before you to discuss the JPSS Pro-
gram, we were still in the formulation phase. The transition from
NPOESS, I believe, is now behind us. We have the proper program
management in place, and the teams are working well together.

Again, major milestones have been achieved this past year, the
launch and successful operations of Suomi NPP have been noted.
We are already using Suomi NPP data operationally today at seven
months post-launch, three times faster than has been achieved be-
fore. We have, we believe, a sound program office estimate for
lifecycle costs and independent reviews, independent review teams
in place, and we are proceeding towards the first key decision point
in July of next year. This is the point in which, according to formal
NASA practice, we will have a full detailed baseline for you.

I am confident the cost and schedule presented in the President’s
FY 2013 budget are sound, and they will support a successful pro-
gram. This $12.9 billion figure retains the same instrument suite
as was outlined in the February 2010, restructure decision. It in-
cludes over $4.3 billion in sunk costs that covered NOAA’s con-
tributions to NPP and the development of the instruments and
ground systems, and the remaining will fund instruments to sup-
port two JPSS spacecraft, free flyer accommodations for instru-
ments that cannot fit on that footprint, launch vehicles, the devel-
opment of an updated ground system, and sustainment and oper-
ations through 2028.

As GAO points out and you all have noted, despite this progress
we still face a gap in coverage. We agree with the GAQO’s rec-
ommendation to formally document our long-hailed and well-de-
fined practices of using all available assets that can help mitigate
such a gap and being ready to ingest the data from these sources.
Our prime strategy remains to leverage any remaining capabilities
of existing on-orbit assets from NOAA and to use our partnerships
with international nations.

Finally, I would like to thank your Committees for their contin-
ued interest and support of NOAA satellite programs. With NASA
as our acquisition agent and partner in these programs, we are on
track and headed for success. We have strong and seasoned man-
agers at the helm. They are supported by a dedicated and talented
team of technical professionals. We have reaffirmed our inter-
national partnerships for the JPSS Program, and all parties are
moving forward to meet their commitments. We take our life and
property protecting mission very, very seriously. Our commitment
to you to ensure that the progress we have seen in this past year
continues, that these programs stay on schedule and on budget to
deliver for our Nation, is rooted in our commitment to NOAA’s mis-
sion for the country.

Thank you for the opportunity to testify to you here today. I look
forward to our discussion, and I appreciate the extra time, Mr.
Chairman.

[The prepared statement of Dr. Sullivan follows:]
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WRITTEN STATEMENT BY
DR. KATHRYN D. SULLIVAN
ASSISTANT SECRETARY OF COMMERCE

FOR ENVIRONMENTAL OBSERVATION AND PREDICTION AND

DEPUTY ADMINISTRATOR
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

U.S. DEPARTMENT OF COMMERCE
HEARING TITLED
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Good afternoon Chairman Broun and Chairman Harris, Ranking Member Tonko and Ranking
Member Miller, and Members of the Subcommittees. My name is Dr. Kathryn D. Sullivan. Iam
the Assistant Secretary for Environmental Observation and Prediction for the Department of
Commerce’s National Oceanic and Atmospheric Administration (NOAA), Thank you for the
opportunity to join Mr. David Powner from the Government Accountability Office (GAO), and
Mr. Marcus Watkins from the National Aeronautics and Space Administration (NASA) at
today’s hearing which will focus on GAO’s most recent reviews of the Joint Polar Satellite
System (JPSS) and the Geostationary Operational Environmental Satellite-R Series (GOES-R).

1 have three key messages to convey, which I will expand upon more fully in my testimony and
during our discussions today.

First: NOAA’s satellite programs are critically important to providing the American people with
accurate and reliable weather forecasts up to a week in advance. They also provide the vital “eye
in the sky” that is so essential to issuing watches and warnings of severe weather (hurricanes,
thunderstorms, tornadoes, and winter storms) that jeopardizes lives and property.

Second: NOAA has stabilized the management structure, staffing, funding, requirements, and
oversight of these programs, leading to the completion of key program milestones. This gives us
reason to have confidence in our ability to meet the cost, schedule, and performance milestones
that lie ahead.

Third: These programs require stable budgets if they are to stay within their cost, schedule, and
performance baselines. We must maintain schedule to ensure that each satellite is ready for
launch before its predecessor satellite reaches its end of life; otherwise, we will have gaps in
coverage that will erode the accuracy and reliability of the forecasts, watches, and warnings that
our Nation has come to rely upon.
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The GAO has consistently provided impartial assessments and valuable recommendations in
support of our cfforts, and I and my NOAA colleagues greatly appreciate the work of Mr.
Powner and his team. They are a dedicated, competent group of individuals whose efforts have
helped us strengthen our satellite programs and deliver these spacecraft to fulfill our mission. As
in the past, we will be responsive to the recommendations in their latest reports. We are also
thankful to the NASA team for their tremendous support for these and other NOAA satellite
acquisition programs.

NOAA’s Satellite Programs Are Critically Important

Both polar-orbiting and geostationary systems are vital to the accuracy and reliabifity of today's
weather forecasts, but their roles are not identical. The observational data these systems provide
represent the vast majority ~ more than 90 percent - of the data input to the National Weather
Service’s (NWS) numerical models for 3-7 day weather forecasts. Of that amount, polar-orbiting
satellites, and here I'm including not only NOAA's spacecraft but also NASA's Earth Observing
System, and NOAA and European instruments carried on European weather satellites, provide
over 80 percent of the observational data for Numerical Weather Prediction models, with the rest
of the data used in the models coming from geostationary and in-situ data’. The output from
these models supports the 3- to 7-day weather forecasts on which American citizens, businesses,
and industries have come to depend. Therefore, loss of polar-orbiting data would have the
greatest impact on weather outlooks issued for day 3 and beyond.

NOAA’s geostationary weather satellites provide the “eye in the sky” that allows weather
forecasters to assess current conditions (i.c., 0-3 days) as they evolve and provide the critical
watches and warnings of severe weather. With the significant number of extreme and costly
weather events affecting the Nation in recent years, the public has come to increasingly rely on
NOAA forecasts to support the protection of lives and property. Having an accurate forecasting
and warning system in place is essential as businesses and families prepare for extreme weather
events affecting lives and property.

NOAA Has Stabilized These Satellite Programs and Is Making Real Progress

The GOES-R Series Program continues to make good progress and remains on schedule and on
budget. All five instruments, the spacecraft, ground system, algorithm and data product
development, and antennae are under contract, and in Aprif 2012, the selection of the launch
service provider was announced. The GOES-R Series Program Office, composed of both NOAA
and NASA personnel, is a high-caliber, smoothly functioning team. In May 2012, GOES-R,
following a major review, was approved to enter its next phase of development, which includes a
formal establishment of the program’s schedule and cost projections. The first satellite in the
GOES-R Series is making good progress towards its launch date in the first quarter of FY 2016.

ENWS’s Global Forecast System raodel data input for 3-7 day forecasts is approximately:

»  Sateliite data 94 percent:
o Polar-orbiting satellite data: 84 percent (includes NOAA POES, NASA EOS, Metop)
o Geostationary satellite derived winds: 10 percent (includes GOES)

e In-situdata: 6 percent (including all sueface observations, all global upper air observations)
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The JPSS Program is coming out of a difficult two-year transition from the old tri-agency
NOAA-NASA-Air Force NPOESS program to a new NOAA JPSS program with NASA
responsible for the acquisition. The transition is now behind us. The JPSS program office is
running; the contracts have been transitioned to NASA; and the Suomi NPP satellite has been
launched. The JPSS-1 satellite is ramping up since receiving its FY 2012 appropriations and is
working towards its launch date in the second quarter of FY 2017. However, we are mindful that
there is a long road between now and the launch of the JPSS-1 satellite which will require all the
management and engineering skill of the JPSS team to ensure that the acquisition of the program
goes well.

Satellite Program Budget Stability

We have worked hard over the past year {o stabilize and improve the management of these vital
programs and wish to work with you to ensute these satellite programs receive the stable and
sufficient budget they need. . We are confident that we now have solid life cycle cost figures and
budget profiles for both programs, and we are committed to meeting them.

We are grateful to the Congress and this Committee for your bipartisan recognition of the
importance of these programs to the Nation and for the solid support you provided in the final
FY 2012 appropriations bill. We hope to build on that foundation with the appropriations
committees in the FY 2013 appropriations. Sufficient and stable funding for these programs will
allow NOAA to achieve the GOES-R and JPSS launch readiness dates (LRD) on schedule, with
their full instrument suite, and within budget.

1 would now like to provide separate updates of the GOES-R and JPSS Programs.

Progress on the GOES-R Series Program

The GOES-R Series Program is NOAA’s next generation geostationary satellite constellation.
Geostationary satellites are our observational sentinels in space, providing constant watch for
severe weather such as hurricanes, conditions conducive for tornadoes, flash floods, and
wildfires. With two geostationary satellites always in operation (GOES-West and GOES-East),
we are able to track severe weather from off the coast of Africa to our shores, across the
continental U.S., and out to the waters surrounding Hawaii. This observation also allows us to
track hurricane formation in the Atlantic and Pacific. An on-orbit spare satellite assures
continuity of the mission. The GOES satellites also provide coverage from lower latitudes of
Alaska to higher latitudes of South America. The GOES satellites complement ground-based
observational systems such as Doppler Radar to provide NWS forecasters with near real-time
data used to support operational weather forecasts.

Mr. Greg Mandt, the GOES-R Series System Program Director (SPD), and his team continue to
provide strong management of this program, which remains within budget and on track to meet
the first of the GOES-R Series satellite’s launch readiness date in the first quarter FY 2016.
Significant progress has been made, including:
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o Successful completion of the GOES-R Mission Preliminary Design Review, followed by Key
Decision Point Approval to proceed towards Mission Critical Design Review;

e Successful completion of the Critical Design Reviews for the GOES-R instruments,
spacecraft and core ground segment;

o Increased use of the GOES-R Proving Ground to provide users with exposure to and
familiarity with the GOES-R products; and

«  (Good progress on the construction of the ground antenna and command/data acquisition
sites.

The Chairman of the GOES-R Standing Review Board (SRB), which provides non-advocate and
objective reviews, recently reported that the GOES-R Program, including the Flight and Ground
Projects and the Program Systems Enginecring, has come together as a team and is working very
well together. Following a detailed technical and programmatic review, the SRB recommended
that the GOES-R Series Program proceed to Critical Design Review via a Joint NOAA/NASA
Program Management Council (PMC) approval. The PMC, chaired by NOAA Administrator Dr.
Jane Lubchenco, formally approved the GOES-R Series Program to proceed toward Critical
Design Review which is the point where an assessment is made that the GOES-R Series Program
is on track to complete the flight and ground system development and mission operations,
meeting mission performance requirements within the identified cost and schedule constraints.
This decision also reaffirmed the program’s decision to exercise contract options for the GOES-
T and -U spacecraft, agreeing that exercising these options represents the least-cost and highest
mission assurance approach for maintaining the operational geostationary constellation.

While significant progress has been made, NOAA acknowledges that risks remain to achieving
the GOES-R launch readiness in the first quarter of FY 2016. The program continues to be
budgeted at a high confidence level, and Independent Cost Estimates conducted in 2007 and
2011 confirmed the overall consistency in the program’s Life Cycle Cost projections. However,
program budget reserves in FY 2013 arc lower than the NASA standard of 20 percent due to
delays incurred as a result of a nine month protest of the spacecraft contract combined with
budget reductions in previous years, The program is maintaining the recommended level of
funded schedule reserves, but parametric (or modeled) schedule estimates suggest a lower than
desired schedule confidence (48 percent vs. 70 percent per NASA standards) to achieve its LRD.

The current GOES-R schedule reflects 164 days of schedule reserves. Further, recent history
shows that GOES-R has been able to maintain a high-level of schedule stability, with only two
changes to the LRD since 2007 which were due to the previously mentioned budget reduction
and contract protest. Notwithstanding these challenges, the GOES-R Series Program remains
within its Life Cycle Cost. Given the priority placed on minimizing gaps in geostationary
coverage, the significant program progress to date, and the affirmative recommendation of the
SRB, the NOAA/NASA PMC has affirmed that the greatest potential for maintaining
constellation availability is to continue to aggressively manage the GOES-R schedule toward the
planned first quarter of FY 2016 LRD. :

Continued success of the GOES-R Series Program requires full funding of the President’s FY
2013 Budget Request. The low budget reserve posture the program faces in the near years
contributes to the need to fund the program at requested levels to minimize program’s
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vulnerability to disruptions or delays in funding. In doing so, the GOES-R Sertes Program will
receive the programmatic and budget stability it needs to support mission success.

GAO Review of the GOES-R Program

The GAO offers four recommendations for the GOES-R Series Program. These
recommendations include improving visibility into the Program’s reserve posture throughout the
life of the program; continuing to strengthen the program’s use of scheduling best practices and
its articulation of risks and risk mitigation plans; adding the risk that GOES-S milestones may be
affected by GOES-R development to the program’s critical risk list; and ensuring that this risk,
along with the program-identified risk of funding stability, continue to be monitored and
mitigated.

NOAA and the Department understand the recommendations that the GAO has brought forward
and fully concur with the recommendations addressing visibility of reserves, scheduling best
practices, and adding the risk associated with GOES-S milestones to the Prograny’s critical risk
list. Further, we concur with the intent of the recommendation associated with strengthening the
program’s articulation of risk and risk mitigation plans. The program has actions underway to
improve the risk management process in the areas suggested by the GAO,

Progress on the JPSS Program

NOAA’s Polar-orbiting Operational Environmental Satellite (POES) series provides surface and
atmospheric information ranging over the entire Earth. Placed in the afternoon orbit, NOAA
POES and NASA EOS satellites are crucial for NWS’s 3-7 day weather forecasts and
environmental modeling efforts. The last POES satellite, NOAA-19, was launched in early 2009.
This satellite is operating normally, and currently serves as our primary satellite for the afternoon
orbit. The Metop satellite constellation, which flies in the mid-morning orbit, is robust and
NOAA uses these data in its numerical weather predication models.

When the NPOESS program was restructured in February 2010, NOAA, with NASA support
had to address the following actions in parallel:

s Continue development and check out of key instruments for Suomi NPP to avoid a data
gap and support NOAA’s critical weather mission;

e Transfer existing contracts and award new contracts to support JPSS-1;

» Establish the cost, schedule, and performance baseline for the JPSS program;

¢ Develop national and international partnerships to provide cost effective means to meet
some requirements; and

s Establish a NOAA-NASA team of experts to manage this complex endeavor.

As I will detail below, we have made remarkable progress on all of these fronts while working
through extreme budget uncertainty, especially in FY 2011,

In October 2011, the Suomi NPP satellite was launched successfully. This mission serves as a
critically important bridge between legacy satellites (NOAA’s POES, NASA EOS), and the
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future JPSS satellites that will use the same instruments as the Suomi NPP satellite. The success
of the Suomi NPP mission also illustrates the strength of the NOAA/NASA partnership. NASA
acquired the Suomi NPP spacecraft, developed one of the five instruments, co-funded another
instrument with NOAA, and funded the satellite launch, NOAA’s JPSS Program was responsible
for the remaining three Suomi NPP instruments and the ground system. The Suomi NPP satellite
has completed its commissioning phase. All instruments are currently operating and performing
well, and the JPSS team continues to calibrate and validate the instrument data for operational

Last month, the JPSS Program completed an optimization assessment to confirm that the
content of program could be accomplished within the $12.9 billion life cycle cost, with a
current cost to completion of $8.6 billion in the FY 2013 - FY2028 time period. The
$12.9 billion includes: Costs through FY 2012, including NOAA’s contribution to the
NPOESS program including its share of the development costs of the Suomi NPP
instruments and the common ground system.

Operations and Sustainment for five satellites (Suomi NPP, JPSS-1, JPSS-2, Free Flyer 1,
and Free Flyer 2) through FY 2028 (a four-year extension);

Development of four spacecrafts (JPSS-1, JPSS-2, Free Flyer 1, and Free Flyer 2)

The JPSS program instruments being developed include: the Advanced Technology
Microwave Sounder (ATMS), the Cross Track Infrared Sounder (CrIS), the
Visible/Infrared Imager/Radiometer Suite (VIIRS), Ozone Mapping and Profiler Suite-
Nadir (OMPS-N) and the Clouds and Earth’s Radiant Energy System (CERES) all on
JPSS-1 and JPSS-2; Ozone Mapping and Profiler Suite-Limb on JPSS-2; and TSIS,
integration of SARSAT, and integration of A-DCS all on Free Flyer 1 and Free Flyer 2
(SARSAT and A-DCS are being developed by foreign partners and integrated by the
JPSS program). Forty environmental data record products and many more intermediate
products;

JPSS Ground System including North and South Polar receiving sites (reducing data
latency to half of historical values);

Services supporting international and interagency partnerships (Metop, GCOM) and
provision to make data available for Department of Defense use; and

Direct read out transmission and software for worldwide use of Suomi NPP / JPSS
products.

In the past year, significant progress has been made in the JPSS Program, including:

Significant progress on calibrating the Suomi NPP instruments:

o Advanced Technology Microwave Sounder data is already being used operationally
to support NOAA’s global numerical weather forecast system -- a record early
operational use coming seven months earlier than expected.

o Cross-Track Infrared Sounder (CrIS) instrument data is being incorporated on a test
basis into NWS weather forecast models.

o Visible/Infrared Imager/Radiometer Suite (VIIRS) instrument data is being reviewed
by the National Ocean Service (NOS) for operational use of the ocean color data in its
Harmful Algal Bloom forecasts. Once the VIIRS instrument has completed

2 Cost for development and launch of Suomi NPP shared by NPOESS program and NASA. Operations and
sustainment paid for by JPSS program.
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calibration/validation and has been declared operational, NOS will access these data
through the NOAA CoastWatch Program;

* Successful transition of all JPSS instrument and ground contracts from the former
NPOESS Program;

» Eighty percent of the planned federal employees on the NOAA/NASA JPSS team are
now on board {an increase of 70 percent since March, 2011)°, including the addition of
Mr. Harry Cikanek as Director of the Joint Polar Satellite System Office last fall. Mr.
Cikanek has more than three decades of successful program management and systems
engineering experience, and comes to us from NASA’s Glenn Research Center, where he
most recently served as deputy director of their engineering organization. NOAA,
considers this a significant improvement;

e Completion of the JPSS Management Control Plan, the Program Office Estimate of the
JPSS life cycle cost, and the independent review of that life cycle cost estimate which
informed the President’s FY 2013 Budget for JPSS;

e Successful completion of the JPSS Systems Requirements Review, allowing the Program
to proceed toward its first Key Decision Point, KDP-0 in July 2012. This is the decision
point at which NOAA will confirm program requirements are properly formulated, and
the proposed approaches to meeting these requirements are feasible within the budget
allocated. KDP-0 approval allows the program to proceed towards its Program System
Definition Review, which is currently scheduled for the second quarter of Calendar Year
2013.

Additionally, the JPSS Program recently completed an optimization assessment of the Program
Office Estimate, which was developed to support the Life Cycle Cost and the President’s FY
2013 Budget request. During the assessment, the JPSS Program reviewed whether it could
minimize the gap and launch JPSS-1 at an earlier launch date than the second quarter FY 2017.
With the FY 2012 appropriation, the JPSS-1 instrument development was ramped up after a
hiatus in FY 2010 and FY 2011, while the program awaited funding; work has started on the
JPSS-1 spacecraft; and needed IT enhancements are being applied to the ground system. With
these and other activities that had been on hold, the JPSS Program determined that it would not
be able to launch earlier without introducing technical risk to the JPSS-1 development. However,
the JPSS Program will endeavor to maintain the launch date as much as practicable.

NOAA, through the JPSS Program, continues to support and strengthen international
partnerships that relate to maintaining continuity of polar-orbiting satellite observational
capability. To that end, I offer the following important updates:

o  NOAA continues to work closely with its European operational satellite counterpart, the
European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT),
in finalizing arrangements for their Metop-B launch no carlier than July 2012, and in
preparing for the future launch of the Metop-C satellite. These satellites include NOAA-
provided instruments developed under NOAA’s POES Program.

3 The NESDIS March 28, 2011 Quarterly Update to the Commerce, Justice, Science, and Related Agencies
Appropriations Committees indicates that 83 FTE were on-board at the time of 175 planned FTE. Currently,
NESDIS/NASA FTE amount to 141 FTE on-board of 173 planned FTE.
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o NOAA is establishing agreements with EUMETSAT for data sharing and ground support
as we each undertake development of the next generation of polar-otbiting satellites -~
NOAA’s JPSS, and the second generation EUMETSAT Polar System (EPS-SG).

» NOAA is pleased to be working with the Japan Aerospace Exploration Agency (JAXA).
On May 18, 2012, JAXA successfully launched its first Global Change Observation
Mission-Water (GCOM-W1) satellite, which carries the Advanced Microwave Scanning
Radiometer (AMSR-2) instrument. Agreements are in place between NOAA and JAXA
wherein JPSS provides ground support to receive and distribute GCOM-W1 data in
return for access to these data, which help NOAA conduct assessments of precipitation,
water vapor amounts, wind velocity above the ocean, sea water temperature, water levels
on land areas, and snow depths.

o Partnerships with the Canadian and French Space Agencies have been reaffirmed, with
these agencies providing the satellite assisted search and rescue (SARSAT) and the
Advanced Data Collection System (A-DCS) instruments planned for launch by the JPSS
Program.

I will conclude my discussion of the JPSS Program by noting that, despite significant fiscal
pressures, this program has made tremendous progress since its inception in February 2010, The
NOAA and NASA team is working well together towards meeting the goal of launch of the
JPSS-1 satellite in early FY 2017. While the JPSS team has made significant progress, there are
many challenges ahead which will require the full attention and expertise of the JPSS program
management and engineering team. Support for the President’s FY 2013 Budget and in future
years will enable JPSS to achieve mission success.

GAOQ Review of the JPSS Program

The GAO’s one recommendation for the JPSS Program is, given the importance of polar-orbiting
satellite data to weather forecasts, NOAA should establish mitigation plans for risks associated
with satellite data gaps in the afternoon orbit. Specific to this recommendation, NOAA is in the
process of documenting in its mitigation plan, the long-standing arrangements with national and
international partners to continue to provide observational data in the event of a delay in the
launch of JPSS-1 or the early failure of Suomi NPP. Construction of JPSS-1 is well underway,
with all contracts in place, the spacecraft under development and instruments from 60-90 percent
built, and all elements progressing towards the JPSS-1 Preliminary Design Review.

Conclusion
I conclude this testimony by reaffirming three key messages.

NOAA’s satellite programs are critically important to the American people. They involve
significant investment on the part of the American taxpayer for an essential benefit given the role
they play in providing global observations essential to providing life- and property-saving
forecasts and warnings.

Significant progress is being made in the GOES-R and JPSS Programs. Our current
operational environmental satellite constellations are healthy and providing needed coverage.
Both the GOES-R and JPSS teams are working extremely well and effectively together, and each
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team has made substantial, demonstrable progress towards launch of the next generation satellite
systems. Their focus must remain on getting these very important next generation space assets
developed and launched.

These programs require stable and sufficient budgets in order to minimize disruptions that
may lead to launch delays and cost increases.

NOAA and the Department of Commerce thank the GAO for the very important contributions
they are making to these programs. Mr. Powner and his team’s recommendations offer us the
opportunity for continuous improvement as we move forward on these endeavors to maintain the
continuity of the operational environmental satellites that are so crucial to protecting American
lives and property. We accept their recommendations and will be responsive to them.

Finally, I wish to say that NOAA appreciates the long-standing interest by the Comumittee and its
staff regarding NOAA’s satellite program. T am happy to answer any questions you may have.
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Chairman BROUN. Thank you, Dr. Sullivan. Appreciate your tes-
timony.

Now I recognize our next witness, Mr. Marcus Watkins of NASA.
Mr. Watkins, you are recognized for five minutes.

STATEMENT OF MR. MARCUS WATKINS, DIRECTOR,
JOINT AGENCY SATELLITE DIVISION,
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Mr. WATKINS. Thank you, Mr. Chairman. Mr. Chairman and
Members of the Subcommittee, thank you for the opportunity to ap-
pear here today to share information regarding the NASA role in
and commitment to NOAA’s Joint Polar Satellite System (JPSS)
and NOAA’s Geostationary Operational Environmental Satellite R
Series (GOES-R ) Program.

JPSS——

?Chairman BRrROUN. Could you pull your microphone slightly clos-
er’

Mr. WATKINS. Is that better, sir? Okay. JPSS and GOES-R are
critical to the Nation’s weather forecasting system, climate moni-
toring, and research activities. NASA and NOAA have been part-
ners for over 40 years in developing the Nation’s polar and geo-
synchronous weather satellites. With the President’s direction in
2010, NASA and NOAA returned to the successful partnership for
JPSS. Since that time the NASA Program Management Office was
established, and it is nearly fully staffed.

In addition, NOAA and NASA have established joint program
management counsels to oversee the NOAA portfolio of satellites
and have integrated their decision-making processes to efficiently
and effectively manage this cooperative activity. Over the last two
years, the NASA and NOAA teams have strengthened their work-
ing relationship.

I am pleased to report that the NASA and NOAA team com-
pleted development of National Polar-Orbiting Partership (NPP),
and it was successfully launched on October 28, 2011. Activation
and initial checkout are now complete, and the JPSS Program has
assumed operational control of the satellite, now renamed the
Suomi National Polar-Orbiting Partnership. While Suomi NPP was
not intended to be used as an operational asset, NOAA will be
using Suomi NPP data in its operational weather forecasting mod-
els.

As a measure of how well the Suomi NPP mission is progressing,
NOAA meteorologists are already using data products from the
ATMS instrument in their weather forecasts, and we are getting
excellent performance from the VIIRS instrument as well.

NASA, as NOAA’s acquisition agent, now controls all of the JPSS
instrument, spacecraft, and ground system contracts. The first
JPSS satellite, JPSS-1, will essentially be a copy of Suomi NPP
with upgrades to meet the JPSS level one requirements. Assuming
full funding of the President’s FY 2013 budget request for NOAA,
it is anticipated that JPSS—1 will be ready to launch before the end
of the second quarter of FY 2017, close to five years after the Octo-
ber launch of Suomi NPP.
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In addition, the GOES-R Series Program of four geosynchronous
satellites, continues to make progress towards launching GOES-R,
the first satellite of the series in the first quarter of FY 2016.
Again, assuming full funding the President’s budget, the program
completed its preliminary design review phase, and the GOES-R
Series flight project conducted a successful critical design review
for the spacecraft and awarded launch vehicle task orders to
United Launch Services for the GOES-R and GOES—S missions,
which will be launched on Atlas V—41 series launch vehicles.

Additionally, all flight instruments’ critical design reviews are
complete, and all of the flight instruments are in flight hardware,
fabrication, integration, or tests.

Once again, thank you for the opportunity to testify today. I ap-
preciate the support of this Committee and the Congress for these
critical programs and would be pleased to answer any questions.

[The prepared statement of Mr. Watkins follows:]
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Marcus A. Watkins
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Mr. Chairmen and Members of the Subcommittees, thank you for the opportunity to appear
today to provide you information regarding the NASA role in, and commitment to, the National
Oceanic and Atmospheric Administration (NOAA) Joint Polar Satellite System (JPSS}) and
Geostationary Operational Environmental Satellite-R Series (GOES-R) Programs. The JPSS and
GOES-R Programs are critical to the Nation’s weather forecasting system, climate monitoring
and research activities.

JPSS Organization is Working Well

NASA and NOAA have been partners for over 40 years in developing the Nation’s polar and
geosynchronous weather satellites. With the President’s direction in 2010, NASA and NOAA
returned to this successful partnership for JPSS. The NASA program management office for
JPSS has been established and is close to being fully staffed with a complement of 89 NASA
civil servants and 225 support contractors. NOAA and NASA have established joint program
management councils to oversee JPSS, and have integrated their decision-making processes to
efficiently and effectively manage this cooperative activity. The NASA and NOAA teams have
strengthened their working relationship over the last 2 years.

Suomi NPP Launch, Activation, and Initial Checkout are Complete

The National Polar-orbiting Operational Environmental Satellite System (NPOESS) Preparatory
Project (NPP) satellite — now renamed the “Suomi National Polar-orbiting Partnership,” or
“Suomi-NPP” - was developed to extend the record of key observations from the NASA Earth
Observing System (EOS) series of satellites and to demonstrate technologies for the next
generation of operational polar-orbiting meteorological satellites. I am pleased to report that the
NASA-NOAA JPSS team completed development of Suomi NPP and it was successfully
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launched on October 28, 201 1. Suomi NPP activation and initial checkout are now complete and
the JPSS program has assumed operational control of the satellite.

We are now in the middle of a planned, intensive 18-month validation period, during which we
are comparing the performance of the new sensors both with data from on-orbit legacy
instruments, and with high-quality ground-based and airborne calibration standards. As we
characterize the performance of these new sensors, Suomi NPP provides feedback to improve the
development of the operational instruments that will fly on JPSS.

While the satellite was not originally intended to be used as an operational asset, NOAA will be
using Suomi NPP data in its operational weather forecasting models. As a measure of how well
the Suomi NPP mission is progressing, NOAA meteorologists are already using data products
from the Advanced Technology Microwave Sounder (ATMS) instrument in their weather
forecasts, and our analyses are indicating that we are getting excellent performance from the
Visible Infrared Imager Radiometer Suite (VIIRS) instrument as well as the other instruments on
Suomi NPP. ‘

JPSS Transition is Complete and JPSS-1 is on Track

In addition to the successful Suomi NPP launch, the transition from the NPOESS program to the
new JPSS program is now complete. Consistent with the President’s FY'13 budget request,
NOAA and NASA have committed to deploy and operate JPSS through FY 2028 within a total
life cycle cost of $12.9 billion. Of this total, $4.3 billion are costs through FY 2012, including
development of the Suomi NPP instruments under the former NPOESS program and the
development of the common ground system. The remaining $8.6 billion will fund the
development and operations of the JPSS-1, JPSS-2, Free Flyer-1 and Free Flyer-2 satellites,
instruments (including climate sensors), and launch vehicles, as well as development of the
updated ground system. This updated ground system will provide operations and sustainment for
Suomi NPP, JPSS-1, and -2 and access to data from the Japan Aerospace Exploration Agency’s
Global Change Observation Mission.

NASA, as NOAA’s acquisition agent, now manages all of the JPSS instrument, spacecraft, and
ground system contracts. The first JPSS satellite, JPSS-1, will be a copy of Suomi NPP with
upgrades to meet the JPSS Level 1 requirements. The instrument vendors continue to make
progress in the manufacture of the flight units for JPSS-1, and the spacecraft is currently in
development at Ball Aerospace. The launch vehicle proposals are being evaluated, and selection
is currently expected later this summer. If the Congress fully funds the President’s FY 2013
budget request for NOAA, it is anticipated that JPSS-1 will be ready to launch before the end of
the second quarter of FY 2017, close to five years after the October launch of Suomi NPP.

In May 2012, the JPSS Program conducted its first milestone review for the entire program since
transition. The program successfully completed its Systems Requirements Review (SRR),
conducted by an independent, non-advocate board, with a recommendation to continue

2
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formulation heading towards establishment of a formal program bascline in the summer of 2013.
The Joint NOAA and NASA Program Management Council will convene for the JPSS program
Key Decision Point -1, which will establish a formal program baseline.

GOES-R Series Program Continues to Make Progress

The GOES-R Series Program of four geosynchronous satellites continues to make progress
toward launching GOES-R, the first satellite of the series, in the October 2015 timeframe. In
May of this year, the GOES-R Series Program successfully completed its formulation phase by
conducting a Joint NOAA and NASA Program Management Council Key Decision Point- C
(KDP-C) meeting to formally baseline the life cycle cost and launch readiness dates for the
program. NASA conducts a KDP-C meeting to determine whether a program or project is ready
to proceed from the formulation phase to the implementation phase.

While the program was completing its Preliminary Design Review phase, the GOES-R Series
Flight Project conducted a successful critical design review for the spacecraft and awarded
launch vehicle task orders for United Launch Alliance to utilize the Atlas V series of launch
vehicle to place GOES-R in orbit. Additionally, all flight instruraent critical design reviews are
complete, and all of the flight instruments are in flight hardware fabrication, integration or test.
At this time, it is anticipated that all instruments will be delivered to the spacecraft vendor for
integration on the spacecraft by the end of fiscal year 2013. Capping off a successful and busy
year, the GOES-R Series Program is planning a Mission Critical Design Review to be conducted
in August.

Conclusion

NASA and NOAA are comumitted to the JPSS and GOES-R programs, and ensuring the success
of these programs is essential to both agencies and the Nation. The NASA and NOAA teams
have established strong working relationships and are striving to ensure that weather and
environmental requirements are met on the most efficient and predictable schedule without
reducing system capabilities or further increasing risk.

With the launch of Suomi NPP in October 2011, the first fruits of the NASA-NOAA partnership
for JPSS are being realized. With your continued support, NASA and NOAA expect this
partnership to successfully develop and deliver the JPSS-1 mission on time for launch in FY
2017, thus ensuring continued support of NOAA’s weather and environmental monitoring
program.

Mr, Chairmen, I appreciate the continued support of these Subcommittees and the Congress, and
1 would be pleased to respond to any questions you or the other Members of the Subcommittees
may have.
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Chairman BROUN. Thank you, Mr. Watkins. Appreciate your tes-
timony.

And now our final witness is Mr. David Powner of the Govern-
ment Accountability Office. Mr. Powner, you have five minutes.
Thank you, sir.

STATEMENT OF MR. DAVID A. POWNER, DIRECTOR,
INFORMATION TECHNOLOGY MANAGEMENT ISSUES,
GOVERNMENT ACCOUNTABILITY OFFICE

Mr. POWNER. Chairman Broun, Chairman Harris, Ranking Mem-
bers Tonko, Ranking Member Miller, and Members of the Sub-
committees, we appreciate the opportunity to testify this afternoon
on the JPSS and GOES-R Programs.

Starting with JPSS, this nearly $13 billion acquisition is pro-
ceeding along with a planned launch date of the first satellite by
March 2017. This afternoon I would like to provide an overview of
progress to date, the program’s current cost estimate, key risks to
the program, and potential gaps in data satellite continuity.

Starting with progress. NPP, the planned demonstration satellite
now used for operations, was successfully launched in October
2011, and the instruments were commissioned by March 2012.
NOAA has made good progress transferring management and con-
tracting responsibilities from the old NPOESS Program. Also, solid
development has occurred on all five sensors associated with the
first satellite. Specifically, all five are at least 60 percent complete,
and two are 85 percent complete.

Last September when I testified before you, the overall program
cost was $11.9 billion. After recent reconciliations of various cost
estimates, the program determined that the new cost estimate
should be about $14.6 billion, an increase of $2.7 billion from last
year’s hearing. In working with OMB, NOAA officials told us that
they expect the program to be funded at roughly $900 million a
year, but that OMB placed a lifecycle cap on the program at $12.9
billion.

Therefore, the program faced a funding gap of $1.7 billion, and
our report being released today highlights options NOAA was con-
sidering to address this nearly $2 billion funding gap, which in-
cluded removing certain sensors.

To its credit, NOAA has recently made some tough decisions to
address this funding gap. At a high level, their plan is to take a
more effective approach to the operations and maintenance phase
and to fly three sensors on other satellites. This approach to a ride-
share arrangement with the three sensors clearly helps reduce pro-
gram costs but, like most options, has tradeoffs. In this case, this
approach raises schedule risks since the launch dates are no longer
in the hands of the JPSS Program.

Other risks to the program reside with the launch vehicle. No de-
cision has yet been made on which launch vehicle will be used.

Finally, turning to potential gaps in satellite data, we continue
to be concerned about the afternoon orbit and highlight a potential
17-month gap if NPP lasts five years and the JPSS hits its March
2017 launch date. In our opinion, this is the best-case scenario. If



48

NPP lasts less than five years and if JPSS launch date slip, this
gap could be greater.

We also highlight continuity concerns for the first time regarding
DOD’s early morning orbit and the European midmorning orbit.
For example, the follow-on European satellite may no longer be
supported with NOAA-funded sensors due to constrained budgets.
Given these concerns, we have recommended that NOAA establish
mitigation plans for pending satellite gaps for all three orbits.
NOAA plans to issue a report by August to address this rec-
ommendation.

In summary, NOAA and NASA continue to make progress on
JPSS. However, three areas deserve Congressional oversight. First,
how NOAA and NASA operate within the $12.9 cap, how the ride-
share arrangement proceeds with certain sensors since significant
cost savings is associated with this approach, and third, how the
satellite constellation, all three orbits, will be effectively managed
to ensure critical weather and climate data.

Next, I would like to turn to the GOES-R Program. This nearly
$11 billion acquisition is proceeding toward an October 15 launch
date for its first satellite. What I would like to do is highlight
progress to date on GOES, the program’s cost profile, including use
of management reserves, and observations on the program’s sched-
ule and launch dates.

Before I get into these specifics, I would like to clarify the scope
of the GOES-R Program. Originally it was a four-satellite program
in 2006 that was to cost about $11 billion. So the program elimi-
nated a key sensor and dropped two satellites, among other things,
to keep the cost around $7.7 billion.

So, for about five years, we had a fairly stable program, two sat-
ellites at $7.7 billion. As part of the fiscal year 2012 budget re-
quest, NOAA added the two satellites back and increased the
lifecycle cost to $10.9 billion, so we are back to where we were in
2006; four satellites costing about $11 billion.

Starting with progress, the program has completed preliminary
design reviews for the flight and ground segments and for the pro-
gram overall. The program is to have its critical design review in
August, meaning that all designs are complete and that the pro-
gram overall is ready for full-scale development.

Regarding costs, the program continues to operate within the
$7.7 billion lifecycle cost for the first two satellites. This is the case
despite the fact that in our report, we highlight cost increases asso-
ciated with sensors, the spacecraft, and the ground components
over the last two years that tally about $750 million. Most notably
the Advanced Baseline Imager (ABI) grew $148 million, and the
ground segment grew nearly $300 million.

Despite this contractor cost growth, the program has been able
to operate within the $7.7 billion overall estimate by using man-
agement reserves. Initially the bucket tallied $1.7 billion, and it is
now down to about $1.2 billion.

A few points here on management reserves. Thirty percent have
recently been used and significant development remains. Two-
thirds of the development for the spacecraft and the ground seg-
ments remains. In addition, during the course of our review, we
found that the transparency associated with the use of and the re-
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maining balance of the reserves was not where it needed to be, and
we made associated recommendations to address that.

Turning to schedule and launch dates, first, some of the key de-
sign reviews were late. We also performed a detailed review of the
spacecraft, ground segment, and two sensors. Our review exposed
some questions with the current schedules and raised some ques-
tions ultimately about the October 2015, launch date.

In addition, NOAA risk logs identify schedule risks associated
with the key sensor and also with the flight and ground segments,
and finally, NOAA’s own assessment claims that there is only a 48
percent confidence level that the program will meet its October
2015, launch date. We made recommendations to address these
concerns, Mr. Chairman.

In summary, to date the GOES-R Program has been able to op-
erate within the cost estimate of $7.7 billion and the current sched-
ule by effectively using cost and schedule reserves. More trans-
parency is needed on the use of the reserves. In addition, questions
about the reliability of the program schedule and their own assess-
ment show that the October 2015, launch date could slip.

This concludes my statement. I would be pleased to respond to
questions.

[The prepared statement of Mr. Powner follows:]
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Chairman Broun, Chairman Harris, Ranking Member Tonke, Ranking
Member Miller, and Members of the Subcommittees:

Thank you for the opportunity to participate in today’s hearing on two
satellite acquisition programs within the Department of Commerce’s
National Oceanic and Atmospheric Administration (NOAA). The Joint
Polar Satellite System (JPSS) and the Geostationary Operational
Environment Sateliite-R (GOES-R) programs are meant to replace
current operational satellites, and both are considered critical to the
United States’ ability to maintain the continuity of data required for
weather forecasting.

As requested, this stalement summarizes our two reports being released
today on (1) the status, plans, and risks for JPSS and (2) the status,
schedule management, and risk management processes within the
GOES-R program.” In preparing this testimony, we relied on the work
supporting those reports. They each contain a detailed overview of our
scope and methodology, including the steps we took io assess the
reliability of cost and schedule data. As noted in those reports, we found
that the JPSS cost and GOES-R contractor cost data were sufficiently
reliable for our purposes. Further, while we found that the GOES-R
schedule and management reserve data were not sufficiently reliable, we
reported on the data's shortcomings in our report. All of our work for the
reports was performed in accordance with generally accepted
government auditing standards. Those standards require that we plan
and perform the audit to obtain sufficient, appropriate evidence to provide
a reasonable basis for our findings and conclusions based on our audit
objectives, We believe that the evidence obtained provides a reasonable
basis for our findings and conclusions based on our audit objectives.

Background

Since the 1960s, the United States has used both polar-orbiting and
geostationary satellites to observe the earth and its land, oceans,
atmosphere, and space environments. Polar-orbiting satellites constantly
circle the earth in an almost north-south orbit, providing global coverage

' GAC, Potar-Orbiting Enviranmental Sateliites: Changing Requirements, Technical
Issues, and Looming Data Gaps Require Focused Attention, GAO-12-604 (Washington,
D.C.: June 15, 2012), and GAQ, Geoslationary Weather Saleilifes: Design Progress
Made, but Schedule Uncertainty Needs fo be Addressed, GAO-12-576 (Washington, D.C.:
June 26, 2012).
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of conditions that affect the weather and climate. As the earth rotates
beneath it, each polar-orbiting satelfite views the entire earth’s surface
twice a day. In contrast, geostationary satellites maintain a fixed position
relative to the earth from a high orbit of about 22,300 miles in space.

Both types of satellites provide a valuable perspective of the environment
and allow observations in areas that may be otherwise unreachable.
Used in combination with ground, sea, and airborne observing systems,
satellites have become an indispensable part of monitoring and
forecasting weather and climate. For example, polar-orbiting satellites
provide the data that go into numerical weather prediction models, which
are a primary too! for forecasting weather days in advance—including
forecasting the path and intensity of hurricanes, and geostationary
satellites provide the graphical images used to identify current weather
patterns. These weather products and models are used to predict the
potential impact of severe weather so that communities and emergency
managers can help mitigate its effects. Polar satellites also provide data
used to monitor environmental phenomena, such as ozone depletion and
drought conditions, as well as long-term data sets that are used by
researchers {o monitor climate change.

Events Leading to the JPSS Program

For over forty years, the United States has operated two separate
operational polar-orbiting meteorological satellite systems: the Polar-
orbiting Operational Environmental Satellite series, which is managed by
NOAA, and the Defense Meteorological Satellite Program, which is
managed by the Air Force.? Currently, there is one operational Polar-
orbiting Operational Environmental Satellite and two operational Defense
Meteorological Satellite Program satellites that are positioned so that they
cross the equator in the early morning, midmorning, and early afternaon.
In addition, the government is also relying on data from a European
satellite, called the Meteorological Operational sateliite.®

ZNOAA provides command and contro! for both the Polar-orbiting Operational
Environmental Sateflite and Defense Meteorological Satellite Program satellites after they
are in orbit.

The European Organisation for the Exploitation of Metearological Satelfites’
Meteorclogical Operational program is a series of three polar-orbiting satellites dedicated
to operational meteorology. These satefiites are planned to be launched sequentially over
14 years. The first of these sateliites was launched in 2008 and is currently operational,
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With the expectation that combining the Polar-orbiting Operational
Environmental Sateliite program and the Defense Meteorological Satellite
Program would reduce duplication and result in sizable cost savings, a
May 1994 Presidential Decision Directive® required NOAA and DOD to
converge the two satellite programs into a single satellite program—the
National Polar-orbiting Operational Environment Satellite System
(NPOESS)—capable of satisfying both civilian and military requirements.
However, in the years after the program was initiated, NPOESS
encountered significant technical challenges in sensor development,
program cost growth, and schedule delays. Specifically, within 8 years of
the contract’s award, program costs grew by over $8 billion, and launch
schedules were delayed by over 5 years. In addition, as a resuit of a 2008
restructuring of the program, the agencies reduced the program’s
functionality by decreasing the number of originally planned satellites,
orbits, and instruments.

Even after this restructuring, however, the program continued to
encounter technical issues, management chailenges, schedule delays,
and further cost increases. Therefore, in August 2009, the Executive
Office of the President formed a task force, led by the Office of Science
and Technology Policy, to investigate the management and acquisition
options that would improve the program. As a result of this review, the
Director of the Office of Science and Technology Poficy announced in
February 2010 that NOAA and DOD would no longer jointly acquire
NPOESS; instead, each agency would plan and acquire its own satellite
system. Specifically, NOAA and NASA would be responsible for the
afternoon orbit, and DOD would be responsible for the early morning
orbit. The partnership with the European satellite agencies for the
midmorning orbit would continue as planned,

When this decision was announced, NOAA immediately began planning
for a new satellite program in the afternoon orbit—called JPSS—and
DOD began planning for a new satellite program in the morning orbit—
called the Defense Weather Satellite System. NOAA transferred
management responsibilities to its new satellite program, defined its
requirements, and transferred contracts to the new program. Specifically,
NOAA established a program office to guide the development and launch
of the NPOESS Preparatory Project (NPP)—a demonstration satellite

“Presidential Decision Directive NSTC-2, May 5, 1994,

5 1n January 2012, the name of the satelfite was changad to the Suomi National Polar-
orbiting Partnership satellite. The NPP acronym remained the same.
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that was developed under NPOESS and managed by the National
Aeronautics and Space Administration (NASA)—as well as the two
planned JPSS satelfites, known as JPSS-1 and JPSS-2. NOAA also
worked with NASA to establish its program office to oversee the
acquisition, system engineering, and integration of the satellite program,
By 2011, the two agencies had established separate—but co-located—
JPSS program offices, each with different roles and responsibifities.

In addition, DOD established its Defense Weather Sateliite System
program office, started defining its requirements, and modified contracts
to reflect the new program. These efforts, however, have been halted. In
early 2012, in response to congressional direction, DOD decided to
terminate the program because it stifl has two satefiites to launch within

. its legacy Defense Meteorological Satellite Program. DOD is currently
identifying alternative means to fulfill its future environmental satellite
requirements.

We have issued a series of reports on the NPOESS program-—and the
transition to JPSS—highlighting technical issues, cost growth, key
management challenges, and key risks of transitioning from NPOESS fo
JPSS.B in these reports, we made muiltiple recommendations to, among
other things, improve executive-level oversight and develop reatistic time
frames for revising cost and schedule baselines. NOAA has taken steps
to address our recommendations, including taking action to improve
executive-level oversight, but as we note in our report being released
today, the agency is still working o establish cost and schedule
baselines.

Overview of the GOES Program

in addition to polar-orbiting satellites, NOAA operates GOES as a two-
sateliite geostationary satellite system that is primarily focused on the
United States. The GOES-R series is the next generation of satellites that
NOAA is planning; the satellites are planned to replace existing weather
satellites that will likely reach the end of their useful lives in about 2015.

NOAA is responsible for overail mission success for the GOES-R
program. The NOAA Program Management Council, which is chaired by
NOAA's Deputy Undersecretary, is the oversight body for the GOES-R

8 See, for example, GAQ, Polar-Orbiting Environmental Satellites: Agencies Must Act
Quickly to Address Risks That Jeopardize the Continuity of Weather and Climate Data,
GAO-10-558 (Washington, D.C.: May 27, 2010). Our repart being released today on polar-
orbiting satellites includes a full list of related GAG products.
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program. However, since it relies on NASA's acquisition experience and
technical expertise to help ensure the success of its programs, NOAA
implemented an integrated program management structure with NASA for
GOES-R. Within the program office, two project offices manage key
components of the GOES-R system. NOAA has entered into an
agreement with NASA to manage the Flight Project Office, including
awarding and managing the spacecraft cantract and delivering flight-
ready instruments to the spacecraft. The Ground Project Office, managed
by NOAA, oversees the Core Ground System contract and satellite data
product development and distribution.

NOAA has made a number of changes to the program since 2006,
including the removal of certain satellite data products and a critical
instrument (the Hyperspectral Environmental Suite), and a reduction in
the nhumber of satellites from four to two. NOAA originally decided to
reduce the scope and technical complexity of the GOES-R program
because of the expectation that total costs, which were estimated to be
$6.2 billion, could reach $11.4 billion. Recently, NOAA restored two
satellites to the program's baseline, making GOES-R a four-satellite
program once again. In February 2011, as part of its fiscal year 2012
budget request, NOAA requested funding to begin development for two
additional satellites in the GOES-R series. The program estimates that
the development for all four satellites in the GOES-R series is to cost
$10.9 biltion through 2036. The current anticipated launch date for the
first GOES-R satellite is planned to be in October 2015, with the last
satellite in the series planned for launch in calendar year 2024.

in September 2010, we reported that as a resuit of delays to planned
faunch dates for the first two satellites in the GOES-R seties, NOAA might
not be abie to meet its policy of having a backup satellite in orbit at all
times, which could lead to a gap in satellite coverage if an existing
sateliite falled prematurely. 7 We recommended that NOAA develop and
document plans for the operation of geostationary satellites that included
the implementation procedures, resources, staff roles, and time tables
needed to transition to a single sateliite, an international satellite, or other
solution.

NOAA has since developed a continuity plan that generally includes the
key elements we recommended. As a result, NOAA has improved its

7 GAD, Geostationary Operational Environmental Sateliites: Improvements Needed in
Continuity Planning and involvement of Key Users, GAO-10-799 (Washington, D.C,, Sept.
2010).

Page 5



57

ability to fully meet its mission-essential function of providing continuous
satellite imagery in support of weather forecasting.

The JPSS Program Has Made Progress, but Faces Changing
Requirements, Critical Steps in Sensor Development, and Looming

Data Gaps

NOAA and NASA have made progress on the JPSS program since it was
first formed In 2010, but are modifying requirements to limit program
cosis. After establishing a JPSS program office and transferring contracts
to NASA, the program successfully launched the NPP satellite on October
28, 2011. After this launch, NASA began the process of activating the
satellite and commissioning the instruments, a process that was
completed in March 2012. NOAA is receiving data from the five sensors
on the NPP sateliite, and has begun calibration and validation. NOAA's
satellite data users began to use validated products from one sensor in
May 2012, and NOAA expects that they will increase the amount and
types of data they use in the following months. In addition, NOAA
established initial requirements for the JPSS program in September 2011,
Key components include acquiring and launching JPS8S-1 and JPSS-2,
developing and integrating five sensors on the two satellites, finding
alternate host satellites for selected instruments that would not be
accommodated on the JPSS satellites, and providing ground system
support.

NOAA also developed a cost estimate for the JPSS program, which it
reconciled with an independent cost estimate. Specifically, from January
to December 2011, the agency went through a cost estimating exercise
for the JPSS program. At the end of this exercise, NOAA validated that
the cost of the full set of JPSS functions from fiscal year 2012 through
fiscal year 2028 would be $11.3 billion. After adding the agency's sunk
costs of $3.3 billion, the program's Hfe cycle cost estimate totaled §14.6
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biltion.® This amount is $2.7 bilfion higher than the $11.9 billion estimate
for JPSS when NPOESS was disbanded in 2010.°

Although NOAA has established initial requirements for the program,
these requirements could~~and likely will-—change in the near future, in
order to limit program costs. In working with the Office of Management
and Budget to develop the president’s fiscal year 2013 budget request,
NOAA officials stated that they agreed to fund JPSS at roughly $800
million per year through 2017, to merge funding for two climate sensors
into the JPSS budget, and to cap the JPSS life cycle cost at $12.9 billion
through 2028. Because this cap is $1.7 bilfion below the expected $14.6
bilfion fife cycle cost of the full program, our report being released today
discusses NOAA's pians to remove selected elements from the satellite
program. These included NOAA potentially discontinuing the
development of certain sensors, plans for a network of ground-based
receptor stations, planned improvements in the time it takes to obtain
satellite data from JPSS-2," and plans to install a data processing
system at two Navy locations. Recently, NOAA briefed us on updated
plans to address this cost cap by changing the way the agency
approached operations and sustainment and restructuring the free-flyers
project.

The removal of these efements from the JPSS program will affect both
civilian and military safellite data users. The loss of certain sensors could
cause a break in the over 30-year history of satellite data and would
hinder the efforts of climatologists and meteorologists focusing on
understanding changes in the earth's ozone coverage and radiation
budget.*" The loss of ground-based receptor stations means that NOAA
may not be able to improve the timeliness of JPSS-2 satellite data from
80 minutes to the current 30 minute requirement, and as a resuft, weather

8 NOAA's $3.3 billion sunk costs included $2.9 billion through fiscal year 2010 and about
$400 million in fiscal year 2011,

§ According to NOAA officials, this increase is primarily due to a 4-year extension of the
program from 2024 ta 2028, the addition of previously unbudgeted items such as the free
flyers, cost growth associated with transitioning contracts from DOD to NOAA, and the
program’s decision to slow down work on lower-priarity elements because of budget
constraints in 2011,

0 The requirement was to provide data in 30 minutes; instead, the reguirement will remain
at the JPSS-1 level of 80 minutes,

" The radiation budget is the amount of the solar energy entering and teaving the earth's
atmosphere,
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forecasters will not be able to update thelr weather models using the most
recent satellite observations. Further, the [oss of the data processing
systems at the two Navy locations means that NOAA and the Navy will
need to establish an alternative way to provide data to the Navy.

Development of the First JPSS Satellite Has Begun, but Critical Steps Remain

The major components of the JPSS program are at different stages of
development, and important decisions and program milestones fie ahead.
NASA's JPSS program office organized its responsibilities into three
separate projects: (1) the flight project, which includes sensors,
spacecraft, and launch vehicles; (2) the ground project, which includes
ground-based data processing and command and control systems, and
(3} the free-flyer project, which involves developing and launching the
instruments that are not going to be included on the JPSS satellites
{including a data collection system used to transmit ground-based
observations from remote locations, such as ocean-based buoys; a
search and rescue system, and a total solar irradiance sensor).

Within the flight project, development of the sensors for the first JPSS
satellite is well under way; however, selected sensors are experiencing
technical issuses and the impact of these issues has not yet been
determined. For example, the program plans to address communication
issues that could affect a key sensor’s ability to provide data in every
orbit, but they have not identified the potential cost and schedule impact
of this issue. The ground project is currently in operation supporting NPP,
and NOAA is planning to upgrade selected parts of the ground systems to
increase security and refiability. The free-fiyer project is still in a planning
stage because NOAA has not yet decided which satellites will host the
instruments or when these satellites will launch. One of these projects
has recently completed a major milestone and one project has its next
milestone approaching. Specifically, the flight project completed a
separate system requirements review in Aprit 2012, while the ground .
praject’s system requirements review is scheduled for August 2012.

NOAA Has Not Established Plans to Mitigate the Risk that the Polar Satellite
Constellation Is Becoming Increasingly Unreliable

Since its inception, NPOESS was seen as a constellation of satellites
providing observations in the early moming, midmorning, and afterncon
orbits. Having satellites in each of these orbits ensures that satellite
observations covering the entire globe are no more than 6 hours old,
thereby allowing for more accurate weather predictions. Even after the
program was restructured in 2006 and eventually terminated in 2010,
program officials and the administration planned to ensure coverage in
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the early morning, midmorning, and afternoon orbits by relying on DOD
satellites for the early morning orbit, the European satellite program for
the midmorning, and NOAA’s JPSS program for the afternoon orbit.

Howsver, recent events have made the future of the polar satellite
consteliation uncertain:

« Early morning orbit—As discussed eatlier in this statement, in early
fiscal year 2012, DOD terminated its Defense Weather Sateltite
System program. While the agency has two more Defense
Meteorological Sateilite Program satellites—called DMSP-19 and
DMSP-20-—to launch and is working to develop alternative plans fora
follow-on satellite program, there are considerable challenges in
ensuring that a new program is in place and integrated with existing
ground systems and data networks in time to avoid a gap in this orbit.

DOD officials stated that they plan o taunch DMSP-19 in 2014 and
DMSP-20 when it is needed. I DMSP-19 lasts 6 years, there is a
chance that DMS8P-20 will not be launched until 2020. Thus, in a best-
case scenatio, satellites from the follow-on program will not need to
be launched until roughly 2026. However, civilian and mifitary satellite
experts have expressed concern that the Defense Meteorological
Satellite Program satellites are quite old and may not work as
intended. If they do not perform well, DOD could be facing a satellite
data gap in the early morning orbit as early as 2014.

+ Midmorning orbit~—The European satellite organization plans to
continue to launch Meteorological Operational (MetOp) satellites that
will provide observations in the midmorning orbit through October
2021. The organization is also working to define and gain support for
the follow-on program, called the Eumetsat Polar System-2™
Generation program. However, in 2011, NOAA alerted European
officials that, because of the constrained budgetary environment, they
will no fonger be able to provide sensors for the follow-on program.
Due to the uncertainty surrounding the program, there is a chance
that the first European follow-on satellite will not be ready in time to
replace the final MetOp satellite at the end of its expected fife. In that
case, this orbit, too, would be in jeopardy.

« Afternoon orbit—There is likely to be a gap In satellite observations
in the afternoon orbit that could last well over one year. According to
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our analysis, this gap could span from 17 months to 3 years or more.
In one scenario, NPP would last its full expected S-year life (to
October 2016), and JPSS-1 would taunch as soon as possible (in
March 2017) and undergo on-orbit checkout for a year (untit March
2018). In that case, the data gap would extend 17 months. In another
scenario, NPP would fast only 3 years as noted by NASA managers
concerned with the workmanship of selected NPP sensors. Assuming
that the JPSS-1 launch occurred, as currently scheduled, in March
2017 and the satellite data was certified for official use by March
2018, this gap would extend for 41 months. Of course, any problems
with JPSS-1 development could delay the launch date and extend the
gap period. Given the history of technical issues and delays in the
development of the NPP sensors and the current technical issues on
the sensors, it is likely that the launch of JPSS-1 will be delayed.
While the scenarios in our analysis demonstrated gaps lasting
between 17 and 53 months, NOAA program officials believe that the
most likely scenario involves a gap lasting 18 to 24 months.

Figure 1 depicts the polar satellite constellation and the uncertain future
coverage in selected orbits.
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Figure 1: The Polar Satellite Constelfation
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Note: “On-orbit checkout” refers 10 the accuracy check that sclentists perform afier a satellile has
been Jaunched. This checkout verifies that sensors accurately report ground and atmospheric
conditions and ensure that satellite data products are ready for operational use.

According to NOAA, a data gap would lead to less accurate and timely
weather prediction models used to support weather forecasting, and
advanced warning of exireme evenis—such as hurricanes, storm surges,
and floods—would be diminished. To Hustrate this, the National Weather
Service performed several case studies to demonstrate how its weather
forecasts would have been affected if there were no polar satellite data in
the afternoon orbit. For example, when the polar satellite data were not
used to predict the “Snowmaggedon” winter storm that hit the Mid-Atlantic
coast in February 2010, weather forecasts predicted a less intense storm,
slightly further east, and producing half of the precipitation at 3, 4, and 5
days before the event. Specifically, weather prediction models under-
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forecasted the amount of snow by at feast 10 inches. The agency noted
that this level of degradation in weather forecasts could place lives,
property, and critical infrastructure in danger.

The NOAA Administrator and other senior executives acknowledge the'
risk of a data gap in each of the orbits of the polar satellite constellation
and are working with European and DOD counterparts to coordinate their
respective requirements and plans; however, they have not established
plans for mitigating risks to the polar satellite consteliation. NOAA plans to
use older polar satellites to provide some of the necessary data for the
ather orbits. However, itis also possible that other governmenta,
commercial, or international satellites could supplement the data in each
of the three orbits. For example, foreign nations continue to launch polar-
orbiting weather satellites to acquire data such as sea surface
temperatures, sea surface winds, and water vapor. Also, over the next
few years, NASA plans to launch safellites that will collect information on
precipitation and soil moisture. ' If there are viable options from external
sources, it couid take time to adapt NOAA systems to receive, process,
and disserminate the data to its satellite data users. Until NOAA identifies
these options and establishes mitigation plans, it may miss opportunities
to leverage alternative satellite data sources.

GOES-R Has Completed Early Milestones, but Delays and Schedule
Weaknesses Increase Uncertainty for Remaining Development and

Launch Date

While the GOES-R program has made progress in completing its design,
many key milestones were completed later than planned. The program
demonstrated progress toward completing its design in part by completing
its set of preliminary design reviews, which indicated readiness to
proceed with detailed design activities. The program and its projects are
also making progress towards the final design for the entire GOES-R
system, which is expected to be completed at the program’s critical
design review planned for August 2012. However, many key design
milestones were completed later than the dates established for them in
December 2007 {when the flight and ground project plans were
established, prior fo entering the program's development phase), and

2 NASA plans to launch the Global Precipitation Measurement Mission satefiite by June
2014 and the Soil Moisture Active and Passive satellite by January 2015,
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were also later than the dates established following award of the
contracts for the instruments, spacecraft, and ground system
components. For example, the program’s preliminary design review was
completed 19 months later than planned, and its critical design review is
expected to be completed 13 months later than planned.

The program has also revised planned milestone dates for certain
components by at least 3 months~—and up to 2 years—since its originally
estimated dates. Changes in planned completion dates have occurred for
all five flight project instruments, as well as in major components of the
ground project. Figure 2 summarizes these changes in planned
completion dates.

Figure 2: Changes in Planned Compietion Dates for Key Milestones in the GOES-R Flight and Ground Projects
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Note: The spacecraft represents the overall schedule for the flight project and includes five flight
instruments——the Advanced Baseline Imager, Space Environmental In-Situ Suite, Extreme
UltravioletX-Ray {rradiance Sensor, Sofar Ultraviolet mager, and Geostationary Lightning Mapper,
The Core Ground System represents the overall schedule for the ground project and includes the
Antennas and GOES-R Access Subsystem.

This chart shows estimated timing of GOES-R milestones based on NOAA's initial 2007 estimate and
monthly program status reports from 2010 and 2012, Antenna and the GOES-R Access Subsystem
dates were not isted in the 2007 estimates.

GOES-R has also encountered a number of technical challenges, some
of which remain to be fully addressed. For example, in early 2011 the
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program discovered that the ground project development schedule
included software deliveries from flight project instruments that were not
properly integrated—they had not yet been defined or could not be met.
To address these problems and avoid potential slippages to GOES-R's
launch date, project officials decided fo switch to an approach where
software capabilities could be delivered incrementally. While the revised
plan was to reduce schedule risk with greater schedule flexibility, the plan
was also expecied to cost an additional $85 million and introduce other
risks associated with the incremental development such as additional
contractor staff and software development and verification activities that
require government oversight and continuous manitoring.

So far, NOAA has been able to address certain delays and technical
challenges with an available contingency reserve, in which a portion of
the program’s budget is allocated to mitigate risks and manage problems
as they surface during development, and has not changed its 2007 cost
estimates for the development of the first two program satellites.
However, contractors’ cost estimates for major project components have
increased by $757 million, or 32 percent, between January 2010 and
January 2012. Given the recent increases in contract costs, the program
plans to determine how to cover these increased costs by reducing
resources applied to other areas of program development and support,
delaying scheduled work, or absorbing additional life cycle costs.
Furthermore, as a result of changes in budget reserve allocations and
reserve commitments, the program’s reserves have declined in recent
years from $1.7 billion to $1.2 billion. Between January 2009 and January
2012, the program reported that its reserves fell from 42 percent of
remaining development costs to 28 percent.

NOAA's ability to effectively limit milestone delays and component cost
increases depends in part on having an integrated and reliable
programwide schedule-—called an integrated master schedule—that
defines, among other things, necessary detailed tasks, when work
activities and milestone events will occur, how resources will be applied,
how long activities will take, and how activities are related to one another.
GOES-R has a programwide integrated master schedule that is created
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manually once a month directly from at least nine subordinate contractor
schedules. ™

We analyzed four of these subordinate contractor scheduies and
discovered instances where cestain best practices had been implemented
in the schedules, as well as weaknesses in each schedule when
compared to nine scheduling best practices.™ When viewed in
conjunction with manual program-level updates, we concluded that the
program-tevel schedule may not be fully reliable. A full set of analysis
results is listed in table 1.

13 The subordinate schedules used in creating the integrated master schedule each
contain detailed activities for discrete segments of the GOES-R program, such as
instruments, which are assigned to a specific contractor. We did not analyze the
programwide schedule itself due to the limitations inherent in manual creation of this
schedule. However, conclusions drawn from analysis of contractors’ schedules that feed
directly into the programwide schedule can therefore be applied to the program’s schedule
as well.

“These practices were based on GAQ, GAO Cost Estimating and Assessment Guide:
Best Practices for Developing and Managing Capital Program Costs, GAO-08-38P
{Washington, D.C.: March 2008).
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Table 1: Practices Utilized in Selected GOES-R Schedules

Scheduling best practice Geostationary Advanced Spacecraft  Core Ground
Lightning Bacali hedul Syst
Mapper tmager schedule
schedule schedule
Best practice 1: Capturing alt activities [ ) ) < ¢
Best practice 2: Sequencing all activities ] [ [() [
Best practice 3: Assigning resources to all activities & ] (&) [
Best practice 4: Establishing the duration of afl activities [} [ ] ]
Best practice 5: Integrating schedule activities horizontally @ [} [+ ) [}
and vertically
Best practice 6: Establishing the critical path for all activities @ [ [+ [
Best practice 7: Identifying float an activities and paths ) [] [] [¢]
Best practice 8: Conducting a schedule risk analysis ¢ < [¢] L]
Best practice 9: Updating the schedule using logic and () ® [ ] []

durations to determine the dates

Saurce: GAQ Analysis of schetules provided by GOES-R, docusments and information recsived from GOES-R officials.

Key
® = The agencylcontractor has fully met the criteria for this bes! practice
@ =The ntracior has ially met the criteria for this best praclice

& = The agency/contractor has partially met the criteria for this best practice
O = The agency/contractor has minimally met the criteria for this best practice
O = The agencylcontractor has not met the criteria for this best practice

Selected schedule weaknesses existed across each of the four schedules
analyzed. For example, each of the contractor schedules either did not
include information on allocation of resources or allocated too much work
to many of its resources. In addition, none of the contractors had
completed usable schedule risk analyses that included risk simulations.
Particularly important is the absence of a valid critical path® throughout
all the schedules. Establishing a valid program-level critical path depends
on the resolution of issues with the respective critical paths for the
spacecraft and Core Ground System components. Without a valid critical
path, management cannot determine which delayed tasks will have
detrimental effects on the project finish date.

5 The critical path represents the chain of dependent activities with the longest total
duration in the schedule.
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The program office has taken specific positive actions that address two of
the scheduling weaknesses we identified. First, the program implemented
a tool that tracks deliverables between the flight and ground projects. This
initiative is intended to address a program-recognized need for better
integration among the program components. Second, the program
conducted a schedule risk analysis designed to identify the probability of
compieting a program on its target date. This initiative, while not
addressing risk analyses for component schedules, is intended to
address a program-recognized need to conduct a schedule risk analysis.
In addition, GOES-R officials also stated that they are in the process of
creating an automated process for updating their integrated master
schedule sometime in 2012 and our analysis did find improvements
between July 2011 and December 2011 to weaknesses in each of the
four contractors’ schedules.

While the program has taken positive steps to improve its scheduling,
weaknesses that have the potential to cause delays nonetheless still exist
as the instruments, spacecraft, and ground project components complete
their design and testing phases. For example, according to program
officials, the Geostationary Lightning Mapper shipment date remains at
risk of a potentiat slip due to redesign efforts. The current projected
detivery for this instrument is August 2013, leaving only 1 month before it
is on the critical path for GOES-R's launch readiness date. As another
example, the schedule reserve for the first sateliite in the GOES-R series
is being counted on to complete activities for the second satellite in the
series, As a result, delays to certain program schedule targets for the first
satellite could impact milestone commitments for the second satellite,

The schedule risk analysis conducted by the program indicated that there
is a 48 percent confidence level that the program will meet its current
faunch readiness date of October 2015, Program officials plan to consult
with the NOAA Program Management Council fo determine the
advisability of moving the launch readiness date to a 70 percent
confidence level for February 2016, Even these confidence levels may
not be reliable, since the establishment of accurate confidence estimates
depends on refiable data that, in turn, results from the implementation of a
full set of scheduling best practices not yet in place in the program.

Delays in GOES-R’s launch date could impact the continuity of GOES
satellite coverage and could produce milestone delays for subsequent
satellites in the series. Program documentation indicates that there is a
37 percent chance of a gap in the availability of two operational GOES-
series satellites at any one fime given the current October 2015 launch
readiness date and an orbital testing period, assuming a normal lifespan
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for the satellites currently on-orbit. Any delays in the launch readiness
date for GOES-R, which is already at risk due to increasing development
costs and use of program reserves, would further increase the probability
of a gap in satellite continuity. This could result in the need for NOAA to
rely on older satellites that are not fully functional.

Imaplementation of Recommendations Should Help Mitigate Risks of

the Two Programs

Both the JPSS and GOES-R programs face risks going forward during
their development; implementing the recommendations in our
accompanying reports should help mitigate those risks. in the JPSS
report being released today, we recommend that NOAA establish
mitigation plans for risks associated with pending satellite data gaps in
the afternoon orbit as well as potential gaps in the morning and
midmorning orbits. NOAA agreed with our recommendation and noted
that the National Environmental Satellite, Data, and information Service—
a NOAA component agency—has performed analyses on how to mitigate
potential gaps in satellite data, but has not yet compiled this information
into a report. The agency plans to provide a report to NOAA by August
2012,

To improve NOAA's ability to execute GOES-R’s remaining planned
development with appropriate reserves, improve the refiability of its
schedules, and address identified program risks, we are recommending in
our report being released today that NOAA

« Assess and report to the NOAA Program Management Council the
reserves needed for completing remaining development for each
satellite in the series.

» Assess shortfalls in schedule management practices, including
creating a realistic allocation of resources and ensuring an unbroken
critical path from the current date to the final sateilite launch.

« Execute the program’s risk management policies and procedures to
provide more timely and adequate evaluations and reviews of newly
identified risks, and provide more information, including documented
handling strategies, for all ongoing and newly-identified risks in the risk
register.

« Add to the program’s critical risk list the risk that GOES-S milestones®
may be affected by GOES-R development, and ensure that this risk

8 GOES-8 is the second of four planned satelfites in the GOES-R series.
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and the program-identified funding stability risk are adequately
monitored and mitigated.

In commenting on a draft of our GOES-R report, NOAA agreed with three
of our four recommendations. it partially concurred with our fourth
recommendation to fully further execute the program’s risk management
policies and procedures and to include timely review and disposition of
candidate risks. NOAA stated that it did not consider the “concerns” tisted
in its risk database to be risks or candidate risks and that the risk
management board actively determines whether recorded concerns
should be elevated to a risk. However, the GOES-R program is not
treating concerns in accordance with its risk management plan, which
considers these to be “candidate risks” and requires their timely review
and disposition, as evidenced by the many concerns in the database that
were more than 3 months old and had not been assessed or
dispositioned. Unless NOAA follows its risk management plan by
promptly evaluating "concerns,” it cannot ensure that it is adequately
managing the full set of risks that could impact the program.

in summary, after spending about $3.3 billion on the now-defunct
NPOESS program, NOAA officials have established a $12.9-billion JPSS
program and made progress in launching NPP, establishing contracts for
the first JPSS satellite, and enhancing the ground systems controliing the
satellites and processing the satellite data. In the coming months,
program officials face changing requirements, technical issues on
individual sensors, key milestones in developing the JPSS satellite, and
important decisions on the spacecraft, launch vehicles, and instruments
that are not included on the JPSS satellite. In addition, NOAA has not
established plans to mitigate the almost certain satellite data gaps in the
afternoon orbit or the potential gaps in the early and mid-morning orbits.
These gaps will likely affect the accuracy and timeliness of weather
predictions and forecasts and could affect lives, property, military
operations, and commerce. Until NOAA identifies its mitigation options, it
may miss opportunities to leverage alternative satellite data sources.

Completing many of GOES-R’s early design activities is an
accomplishment for this complex program, but this accomplishment has
been accompanied by milestone delays and increased contractor cost
estimates for GOES-R’s components. The unreliability of GOES-R's
schedules adds further uncertainty as to whether the program will meet its
commitments. NOAA has taken steps to improve schedule refiability, but
until the program implements and uses a full set of schedule best
practices throughout the life of the program, further delays to program
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milestones may occur. Moreover, until ali contractor and subcontractor
information is included in the program’s integrated master schedule and
regular schedule risk assessments are conducted, program management
may not have timely and relevant information at its disposal for decision
making, undercutling the ability of the program office to manage this high-
risk program.

Chairman Broun, Chairman Harris, Ranking Member Tonko, Ranking
Member Miller, and Members of the Subcemmittees, this completes my
prepared statement. | would be pleased to respond to any questions that
you may have at this time.
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Chairman BROUN. Thank you, Mr. Powner, and I thank the
whole panel for your testimony.

Reminding Members the Committee rules limit questioning to
five minutes each. Ordinarily, the Chair would open the first round
of questions, but I am going to defer to the Full Committee Chair,
Mr. Hall, to begin the first round of questions.

Mr. Hall, you are recognized for five minutes.

Chairman HALL. Mr. Chairman, thank you.

I, you know, the Senate proposed—I think the Senate Commerce,
Justice, and Science Appropriations Subcommittee proposed—in
some report language to transfer funding for weather satellite ac-
quisition from NOAA to NASA, and I am as bad as Mr. Miller
about not knowing what a satellite might cost. I remember one
time when I left the Texas Judge’s seat in my little hometown to
go to Austin to take on a job as a state senator; our kids had to
change schools, and my wife and I both assured them we would
help them with their schoolwork, and the first week they studied
how much was the national debt. And it got my little kid in trouble
because he gave them the answer I gave him; a hell of a lot, he
said. That wasn’t what the teacher was looking for, but maybe Mr.
Miller and I might know that a satellite costs a hell of a lot.

But the Senate proposed to transfer the weather satellite from
NOAA to NASA. I guess my question is, is this going to result in
cost savings? I ask Dr. Sullivan that. She might have one answer
and maybe Mr. Watkins might have another, and I might have an-
other, but—and you don’t have to answer that now but in a
minute—will this result in any efficiencies, or will it streamline
management? Will it increase the likelihood of the program’s suc-
cess by meeting mission requirements on schedule and within
budget?

Would you like to answer that, Dr. Sullivan? Do you have an
opinion on that, probably?

Dr. SuLLIVAN. The Administration is taking the Senate’s pro-
posal very seriously, Mr. Hall, and is analyzing potential impacts
in all of those areas and the points that the Senate highlighted in
their proposal. We don’t have an official position from the Adminis-
tration yet, so I can’t give you details of those considerations.

We share the Senate’s concerns about growth in the program
costs and the consequences that this has had on other elements of
NOAA’s budget, so we certainly appreciate where they are coming
from on this and are working very diligently to look at the possible
impacts, assess the places where they assert there will be savings,
and look at the things we hold as priorities: mission assurance,
management stability and effectiveness, and maximum continuity
of data.

Chairman HALL. That is the sound of a good soldier. What is
your real opinion? If you want to give it. If you don’t, I understand.

Dr. SuLLIVAN. Well, I have highlighted the areas where I would
focus my analysis on, and I'm a scientist, so, you know, I would go
with the analysis of what we think impacts in those areas might
be, and we were sharing those with the appropriators and with the
Administration.

Chairman HALL. Mr. Watkins.
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Mr. WATKINS. Yes, sir. We have been working with the Adminis-
tration, again, to assess the Senate’s proposal. At this point in time
that continues to go on. Again, we, too, would want to make sure
that we are able to maintain overall schedules and the concerns of
getting these critical space assets in space as soon as possible.

Chairman HALL. Okay. I guess—your answer is not no, and it is
not yes. I guess can we expect the Administration to take any posi-
tion on this, on a change like this, and if so, when would it happen?

Mr. WATKINS. Sir, I don’t know the answer to that question. It’s
my understanding that the Administration has taken this under
advisement, and their process is ongoing.

Chairman HALL. Once again I give an illustration in my own life.
I went before a big company to borrow a lot of money one time, and
they said, Mr. Hall, we will listen to your ignorant proposal with
an open mind, and that is kind of what I am getting here. You
must have an opinion, both of you, on that. You work for NOAA,
you work for NASA, you are high up there.

The proposed transfer is not a trivial thing, and I just got about
40 more seconds. I guess my question is why hasn’t the Adminis-
tration, why have they been silent, and can we expect them to take
a position? The proposal is not trivial. The satellite program rep-
resents a significant portion of NOAA’s overall budget. Let’s also
not forget that NASA also has its hands full already with its own
acquisition problems as the GAO listed on its high-risk series. In
the decision also the program of such a domestic fashion should be
fully reviewed by the authorizing committees. While I share the
Senate’s frustrations in these programs, I hope that this decision
is not made in the backroom as always, and I am committed to
working with the Administration some, as much as I possibly can,
and the Senate and my House colleagues to ensure that our Nation
maintains its critical weather forecasting capabilities. It is very im-
portant.

My time is up, and I yield back.

Chairman BROUN. Thank you, Chairman Hall. I now recognize
my Ranking Member, Mr. Tonko from New York, for five minutes.

Mr. ToNKO. Thank you, Mr. Chair. The odds are extremely high
that there will be a gap in data between the end of NPP’s produc-
tive life and the time that JPSS-1 can be launched and data
brought online. In fact, the NPP may not even last the projected
five years for which we are looking. As a result, we need a clear
plan for how to cope with the data gap, so to speak, a gap that may
start sooner rather than later.

Dr. Sullivan, what is NOAA’s plan for filling that gap, and who
have you assigned to manage the effort to identify other data
sources and ensure that the data we can get will work seamlessly
in our weather prediction models?

Dr. SULLIVAN. Thank you, Mr. Tonko, for that question. Our mis-
sion to deliver accurate and life and property protecting forecasts
is one that we take extremely seriously, and so I can assure you
that no one is more concerned about and working harder on this
gap than my colleagues and I at NOAA do.

You have asked the single most common question we receive
from Congress, from our weather enterprise stakeholders, that I
ask myself, and if I had a silver-bullet answer to magically fix it,



74

I assure you I would give it to you. There is no easy direct sub-
stitute on orbit, just go get it, for the data of the precision and the
accuracy and the compatibility that JPSS is designed to provide.

What we are doing and we are working very hard at this, we
have been renewing and reconfirming written and firm commit-
ments with international partners for mutual aid. These are ar-
rangements akin to utility companies mutual aid arrangements in
the time of a storm. We have used such arrangements in the past
in instances where we had temporary outages of a GOES satellite
back in March of 2010 I believe it was and years prior when other
nations have had more extended gaps in their geostationary cov-
erage.

So we are working those, we are ensuring they are in place. We
have good understanding of the technical characteristics of many of
those data streams. Many of them we use as complementary data
to improve the forecasts off of our core data streams today.

We have begun the efforts with our modeling centers and our
weather service to look at what technical changes would be needed
if we did need to and wish to take data streams in that we don’t
commonly. I would cite one there. The Defense Department’s sat-
ellite has a microwave imager sounder, the data from which we
don’t commonly use. It has noise characteristics and bias that are
not suitable for our normal weather models. We have worked hard
over the last year to whittle those down and understand how we
could accommodate those. That has shortened the time frame, the
runway it would take to incorporate those data. We will continue
such efforts.

The GAO rightfully, we believe, points out that these plans
should be better documented. That is a fair comment. We will de-
liver on that. They rightly point out that it is not enough just to
list out a roster of things one might do. We really need to take the
positive steps as your question is suggesting

Mr. ToNKO. Uh-huh.

Dr. SULLIVAN [continuing]. To be sure that we are technically
ready as well, and we are beginning on that work and will docu-
ment it appropriately.

I})/Ir. ToNKO. And who is leading that, who is taking that effort
up?

Dr. SULLIVAN. Our international partnership work and the over-
all effort for gap assessment is being led by our Associate Adminis-
trator for NESDIS, Mary Kicza, and we have as I alluded to, col-
leagues within both our algorithm shops and the National Weather
Service engaged as well. And I assure you I keep a close eye on
it.

Mr. ToNKO. Uh-huh, and Mr. Powner, do you have any comment
or views on this matter?

Mr. POWNER. Well, clearly we would like to see those plans docu-
mented. A couple thoughts here, though. One is the one thing that
NOAA and NASA do control is keeping JPSS launch date where it
currently is. You need to keep that on track, because if that slips
more, the gap becomes even greater. So that is one thing you need
to really focus on keenly.

The other thing is with NPP over the next year as you look at
calibration and validation activities, there might be a greater indi-
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cation on how long NPP will last. So the key is to try to get NPP
to last as long as you can, and that picture should become clearer
when you go through calibration and validation, but you really
need to keep that first JPSS-1 on track.

Mr. ToNKO. Uh-huh.

Dr. SULLIVAN. Mr. Tonko, I would just add, we completely agree
with that. I thought your question was directed more towards al-
ternative data streams. I endorse my colleague’s comments.

Mr. ToNkO. Okay. Thank you, and Mr. Powner, you have seen
a lot of program teams come and go, and do you have a view on
the current JPSS Program Manager and team that you would be
willing to share?

Mr. POWNER. Yeah. I think there is strong program management
there. We have seen many program managers over the years testi-
fying before this Committee, and clearly when you look at where
the program is now, it is in a much better position than where it
has been in the past, and when you look at the aggressive mitiga-
tion of risk, one of the key things to highlight, the $1.7 million—
billion funding gap to get down to the cap on the program is being
aggressively worked by the program. Those plans make sense right
now. Obviously we need to see more details, but I think the aggres-
sive management of risk has been where we want it.

Mr. ToNKO. Thank you. Thank you very much.

Chairman BROUN. Thank you, Mr. Tonko. Now I recognize my
colleague from Maryland, Dr. Harris.

Mr. HARrIS. Thank you very much, Mr. Chairman.

Chairman BROUN. You have five minutes.

Mr. HARRIS. As I indicated in my opening statement, you know,
the status quo with respect to weather satellite programs may sim-
ply not be a sustainable option, and a question we should be asking
and exploring is to what alternative options we have.

To that end, I would like to enter into the record a piece by Uni-
versity of Washington Atmospheric Scientist Cliff Mass, entitled,
“Weather-X.”

Chairman BROUN. And without objection.

[The information may be found in Appendix 2.]

Mr. HARRIS. Thank you very much. Dr. Mass makes the argu-
ment that NOAA should consider pursuing a model similar to that
which NASA pursued with SpaceX. Mass argues that the weather
data necessary for forecasts could be provided by a private com-
pany that could build, launch, and maintain the satellites.

Dr. Sullivan, what is NOAA’s philosophy towards the type of al-
ternative private model that Dr. Mass has suggested?

Dr. SuLLivaN. Well, I would say I have not read the blog post
in detail, Dr. Harris, so I can’t comment on the particulars that are
sited there. In general, my posture would be that innovative ideas
deserve careful exploration.

My administrator just testified before another committee at this
chamber last week about the desirability and the importance of the
Weather Service, as indeed all of NOAA, being resilient and adapt-
able for the changes that are coming ahead and the changes in our
customer base and the demands for our products and services, the
changes of our challenges of our fiscal times. So those are impor-
tant attributes for any organization to have.
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Mr. HARRIS. Sure, and I understand there are private sector
models of this type currently being proposed to NOAA. At a hear-
ing earlier this year, we heard from a company proposing to launch
a hyperspectral sounder that would provide dramatically improved
severe storm forecasting capability, and with that in mind, could
you be specific about how NOAA is evaluating these proposals? I
mean, who is in charge of these evaluations, and how specifically
they would go forward if they could?

Dr. SuLLivaN. Well, I think there are two different characteris-
tics there. The proposal that I understand was brought to us with
respect to that hyperspectral instrument was that we procure the
instrument or the data from it as a substitute for current data. Our
environmental satellite service organization in concert with the Na-
tional Weather Service evaluate those proposals to determine the
suitability of data and the judged reliability, feasibility of the pro-
posal in terms of technical maturity and cost reliability and the es-
timates. All satellites and all instruments are very easy in Power
Point. Most are much harder in actuality, so we look for some evi-
dence that we have got a viable path.

To my mind, the SpaceX type model is an altogether different
thing. If the proposal is that a third party actually set their stand-
ards, set their targets, and decide to go do something and open a
new market, which is, in a nutshell, my understanding of the
SpaceX proposal, and as I think we have seen NASA do, one ap-
plies a very different posture to a proposal like that. We have not
had such a one come before us at NOAA. I think we would take
a similar kind of posture.

Weather forecasting to protect the lives and livelihoods of Ameri-
cans is not the same commodity as tickets to ride. So the details
might well turn out differently.

Mr. HARRIS. Okay, but there is some method. I mean, is some-
one, for instance, is there someone actively pursuing the—or inves-
tigating this Weather-X proposal? I mean, is there any discussion
at NOAA at all about the potential for commercialization as NASA
has done with SpaceX?

Dr. SULLIVAN. I am not aware that

Mr. HARRIS. Not as an individual effort. You are waiting to be
reactive, not proactive about it.

Dr. SULLIVAN. I wouldn’t characterize it that way, Dr. Harris. We
interrogate and interact with the private sector abundantly. As you
know, there is a very vibrant private sector weather enterprise that
has privatized the dissemination portion of the enterprise. It used
to be, once upon a time, government as well. We engage with po-
tential providers of launch services and instruments quite fre-
quently. We put an RFQ out in 2008, prior to letting instrument
contracts for JPSS to take extra care and be sure there were not
candidate providers we had overlooked.

So I think we are more active than your question suggests. I just
don’t know if anyone yet has seen the Weather-X blog. It had not
been brought to my attention until your question.

Mr. Harris. Well, it will be in the record so they can see if
they—I would hope that someone would be, you know, watching
something, again, by university scientists being published. Even if
it is in a blog.
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At the same prior hearing on NOAA weather data, a panel of
outside experts all recommended that NOAA undertake an observ-
ing system simulation experiment, an OSSE, which I hope you are
familiar with the concept, which would quantitatively evaluate dif-
ferent capabilities and options to determine the best mix of systems
that NOAA should pursue.

Now, absent one—an OSSE—NOAA is basing its weather data
planning mostly on subjective opinions.

So, Dr. Sullivan, when will NOAA finally undertake an OSSE on
these systems?

Dr. SULLIVAN. We agree with the characterization of OSSEs as
a highly rigorous and very good way to assess total ensembles of
observing systems. We do use them, and we have used them peri-
odically in the past. We have neither the high-performance com-
puting capacity nor the manpower, frankly, to devote to a standing
large effort to run multiple OSSEs. That—we are sort of rate lim-
ited in that step.

We did, as you know, I believe, conduct an OSSE or more appro-
priately, an observing simulation experiment, to evaluate the po-
tential loss of data of weather forecasting in the midlatitudes like
the Snowmageddon example that I think we spoke about at this
hearing last year.

So we do them selectively. I am sure they will come into play as
we look at some of the gap mitigation strategies that may lie before
us. We would love to do, have the capacity to do, more of them.
They are an important and rigorous tool.

Mr. HARRIS. Well, thank you very much.

Chairman BROUN. The Chairman’s time has expired.

Mr. Miller, you are recognized for five minutes.

Mr. MILLER. Thank you, Mr. Chairman.

I mentioned before we had many hearings in this Committee
on—or these Subcommittees on these programs but particularly the
JPSS Program and its predecessor program, the late unlamented
NPOESS Program. The hearings seem to have a familiar pattern
to them. We have someone from NOAA or NASA or other govern-
ment agencies saying these programs have been a big problem,
they have been messed up, but we are fixing it now, things are on
track now, and then we had Mr. Powner say, no, no, they are still
messing up, and he has always been right.

But I have heard, Mr. Powner, in your testimony today, I heard
terms I have never heard come from your mouth. Good progress,
solid development. Do you think that particularly the JPSS is on
track, and what are the remaining issues and risks? What else can
go wrong? In the past it has been true that everything that could
go wrong has, but do you think, what do you think could still go
wrong, and how much under control is that?

Mr. POWNER. Well, clearly it is a much better picture than we
testified on in the past, Ranking Member Miller. I think the chal-
lenge, the couple of challenges that we see with JPSS is operating
within the $12.9 billion gap cap because the program when you rec-
oncile cost estimates, it was somewhere around $14.6. So operating
within that cap there is still that $1.7 billion delta. There is a plan
to address that, but I think that will be a challenge going forward.
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In addition, associated with addressing that $1.7 billion gap, this
arrangement where you have a ride-share arrangement with cer-
tain sensors, and you are flying them outside of the JPSS Program,
there is some big cost savings associated with that, and I think it
is important to keep an eye on that, because that is where you are
likely going to get the savings is the way I see the current plan.

Mr. MILLER. Okay. Dr. Sullivan, that may have sounded mildly
critical, but if you had been here before, you know that was lavish
praise.

How confident are you in that $12.9 billion figure for lifecycle
cost analysis? What are the risks of that not being the right num-
ber or something going wrong?

Dr. SULLIVAN. Mr. Miller, I don’t buy satellites every day, either,
but I have been around space systems a good bit. I think that
sounded right on the mark. These are complex programs. They al-
ways need carefully watched. I never rested easy until the wheels
stopped on the runway after a mission, and I don’t intend to rest
easy until we have got these systems in orbit now as well.

So I think Mr. Powner has characterized things quite fairly and
quite properly. We will stay right on the bubble.

Having said that, I am confident that we have a solid figure in
the $12.9 billion number. The elements of work that were done to
move from the $14.6 down to the $12.9 I think were solidly done.
They capitalized on experience with NPP, as has been mentioned
earlier in questioning. They took some conservative estimates that
were based on unknowns and unproven capabilities and perform-
ance, modified those downward. They dove into remaining elements
that were heritage legacy from the ill-fated and never lamented
NPOESS and scrubbed those back. With respect to the ground sys-
tem, as Mr. Powner has noted, moved the ground system to a dif-
ferent set of architectures that are less proprietary, more commer-
cial, off the shelf, modern network protocols.

So a lot of substantive technical things were done to stack up
that new estimate, and I have a strong confidence in it and also
very high and continued scrutiny.

Mr. MILLER. Okay. Mr. Watkins, your testimony was also very
optimistic about the GOES-R Program, and it does sound like it
is on track, but it is the instruments that still have a ways to go
and developing them and integrating them, and we know that that
has frequently been a stage at which things can go wrong.

What confidence do you have that the instruments included like
the lightning mapper, I have never bought a lightning mapper ei-
ther, will succeed and it will be on time and on budget?

Mr. WATKINS. I think one of the things that is critical is that
NOAA and NASA got started very early on with the instrument de-
velopments, and the instruments, when you look across satellite
programs are usually the place where you begin to run into the
problems. And so I think the fact that they started the instrument
developments very early, the fact that they had developed instru-
ment prototypes, the instruments are on the path to being com-
pleted on time. You mentioned the lightning mapper. That is going
to be the first time that we actually will fly that instrument, and
it, too, is progressing along very well.



79

So we are confident in the approach that was taken with the in-
strument developments and the ways in which they are currently
being managed.

Mr. MILLER. Okay. My time has expired, Mr. Chairman.

Mr. HARRIS. [Presiding] Thank you very much. I now recognize
the gentleman from California, Mr. Rohrabacher, for five minutes.

Mr. ROHRABACHER. Thank you very much, Mr. Chairman.

Mr. Watkins and maybe Dr. Sullivan may have some insight on
this as well, how much money has just evaporated from the
NPOESS Program? What do we have? We have some things that
are left from this debacle that are worth something, but how much
can you say is an actual total loss of value for the American tax-
payer?

Mr. WATKINS. Do you want me to—so where we are today, tied
to the NPOESS Program, approximately $4.3 billion has been
spent to date. Now, out of those resources we had the development
of instruments that are ultimately going to be flying on——

Mr. ROHRABACHER. Okay.

Mr. WATKINS [continuing]. JPSS-1——

Mr. ROHRABACHER. Right.

Mr. WATKINS [continuing]. Instruments that were, that are flying
on Suomi NPP, the fact that we had developed a ground system
that is actually being utilized today in order to operate the Suomi
NPP mission, and instrument developments across the board,
again, for JPSS-1.

So a lot of the costs that have been spent to date are actually
being utilized as part of the overall JPSS—1 Program.

Mr. ROHRABACHER. Right. That is the basis of my question. How
much have we lost? How much, I mean, it is not—there is no loss
at all? It is not really a debacle? It’s an ideal program or——

Mr. WATKINS. No. Sir

Mr. ROHRABACHER. We have been told just the opposite, that we
are representing at least hundreds of millions of dollars, if not bil-
lions of dollars of actual evaporation of wealth.

Mr. WATKINS. Sir, we would have to take that under advisement
and get back to you.

Mr. ROHRABACHER. That would be nice. Thank you very much.

Mr. WATKINS. Okay. We will take that action.

Mr. ROHRABACHER. Because I do recognize as you were pointing
out and people should understand while evaluating this program,
it is—of the $4 billion it is not all gone.

Mr. WATKINS. No.

Mr. ROHRABACHER. There is a large chunk of it which we will use
eventually, however, that doesn’t necessarily make up for the cost
overrun concept here where it started at such a low level and
ended up escalating, I mean, over double was—as it stands now
when it could go up more.

Just a little bit about this Senate recommendation that Chair-
man Hall brought up in terms of procurement of weather satellites
from going from NOAA to NASA rather than being this joint sys-
tem that created so much havoc with NPOESS. The suggestion is
is that we take this procurement decision-making process out of the
hands of NOAA and NASA and give it to NASA, and that is what
you didn’t want to comment on until we got the Administration
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come down with our policy, and it is perfectly understandable. That
is what you have to do.

But let me just ask about common sense here. NOAA is the
agency that utilizes this technology. NOAA is the one that is going
to utilize it, and doesn’t it make sense that NOAA and other agen-
cies such as the Geological Survey, to assume a greater role in ac-
tually procuring the equipment they need rather than NASA, who
is basically aimed at exploration and—of space? Wouldn’t it make
sense to actually go the other direction, that we are giving more
rights to NOAA to make those decisions rather than sharing it
with NASA, which is not going to be necessarily utilizing the equip-
ment after it has already been procured?

Dr. SuLLIvaN. I think the logic you enunciate, Mr. Rohrabacher,
was some of the logic that drove the decision to unwind the
NPOESS Program to get end-mission responsibility aligned as
tightly as possible with fiscal resources and program management.
My colleagues at NASA appreciate the importance of this mission
to the country as well as we do. I am confident that Congress in
its wisdom does direct this change.

Mr. ROHRABACHER. I would think, I would hope that people start
looking at that because if we are going to transfer it to, we are
going to transfer authority and put some—and focus authority, it
should be on the people who are going to use the system that they
are ordering, and also it would again go to the heart of the matter
of let’s have NASA focus on what it does, which is space explo-
ration, and let’s have NOAA and Geological Survey and others
focus on their mission, which is to look at the Earth. NASA’s mis-
sion is not that.

One last thing, Mr. Chairman, with your permission, the—an-
other issue as brought up Chairman Harris during his questions
dealt with the privatization and looking at SpaceX as a model,
which will save the taxpayer enormous amounts of money in the
long run because it has proven successful or at least now if it keeps
proving itself successful. We—there are equivalents in NOAA to
this, and there are equivalent things in most major agencies. If we
are going to bring down this $1.5 trillion worth of deficit spending
that we have every year, we have got to find ways of making those
type of savings as represented by SpaceX.

And let me just note that NOAA has a fleet of ships in order to
transport their various programs and their various missions
around and determining what the weather is like. I would see
there would be an equivalency of SpaceX transporting things into
space and does a better job than just leaving it to a government
agency. I would say that there is also an equivalency in NOAA that
instead of maintaining a fleet, that could be contracted out, and we
would probably save money. I know we looked at that several years
ago, and we didn’t have the political will to move forward on that,
but maybe the fact that we are about ready to go under because
of deficit spending will encourage us to look at those type of alter-
natives.

Thank you very much, Mr. Chairman.

Mr. HARRIS. Thank you very much, and now I recognize the
gentlelady from California, Ms. Lofgren, for five minutes.
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Ms. LOFGREN. Thank you, Mr. Chairman, and I was very inter-
ested in listening to Mr. Rohrabacher’s questioning about responsi-
bility and NOAA versus NASA, and Mr. Rohrabacher and I don’t
always agree on things, but I think his line of questioning is one
that I have as well, which is if we are going to look at NOAA to
be our lead in the science of all of this, you know, maybe we ought
to think about vesting more completely the responsibility with you
instead of having you ask your brother agency. And I am sure that
is going to lead to what we really want. I guess that would be my
statement rather than a question. I won’t put you on the spot.

You know, when you think about the history of what is going on,
I mean, it was really in 2005, I think, that the cost overruns were
so outrageous that they really, they triggered the Nunn-McCurdy
Program breach review, and at the time, we had a Republican
President and a Republican committee, and even the leadership of
this Committee couldn’t get the attention of the President at that
time. And when you think about that to where we are today, we
have made tremendous progress. It doesn’t mean we have to be sat-
isfied with where we are. I don’t think anyone is. I am not hearing
that from any of the witnesses. But we have made tremendous
progress, and we have got to make more.

Here is the question. It is easy for us in the Congress to look at
the Administration whether—of either party and complain, but
sometimes we need to turn the attention on ourselves, and so this
is the question for you if you can answer. We have not had stable
funding because of our inability to appropriate in the normal
course of business.

How would a continuing resolution, if that is what we end up
with again this year, impact your programs? Dr. Sullivan and Mr.
Watkins, if you could answer that, it would be very helpful.

Dr. SuLLIvAN. Thank you, Ms. Lofgren. I appreciate your re-
marks and your question. With respect to continuing resolution,
one big item that would concern me there is FY 2013 is when
GOES-R has a scheduled budget bump in order to accommodate
purchase of a launch vehicle. So if we are unable to proceed with
the launch vehicle scheduling and acquisition, that could com-
promise schedule.

With respect to JPSS, if we were held on a continuing resolution
at the appropriated level of the FY 12, plan, that is in line with
what we would, what we have come forward for in the President’s
budget, so I would forecast with the same caveats of forecast. Less
impact on JPSS but an impact of concern on GOES-R.

Mr. WATKINS. The only thing that I would add to that is that
with respect to the GOES-R Program, currently we are at a budget
in this fiscal year at 615. We plan to be increased to 803, and so
if we were actually under a continuing resolution that went beyond
the first quarter of the fiscal year, it would begin to have severe
negative impacts to the cost and the schedule of specifically the
GOES-R mission.

And so the continuing resolution hurts us a lot more in the
GOES-R Program.

Ms. LOFGREN. So if we do that, what I am hearing is it could end
up costing us more, assuming we continue with both program ef-
forts down the line. And if we didn’t, I mean, this is a lot of money.
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I mean, where I come from this sounds like a lot of money, and yet
when you think about what is going on in terms of very severe
weather impacts, what was there, $60 billion in fiscal year 2011 on
dramatic events, and I guess my questions maybe you can’t an-
swer.

If you can get a 10 or 15 percent increase in damage for lack of
warning, I mean, have you done an analysis of what kind of warn-
ing leads to what kind of decrease in damage on the ground if it
is a hurricane or if it is a tornado or if it is whatever kind of event?

Dr. SULLIVAN. Ms. Lofgren, we have not seen any rigorously eval-
uated economic studies that make that trace all the way through
improvement of a warning, improvement of a forecast, improve-
ment of a warning, to improvement of the human response to that
warning. So I can’t give you a well-vetted figure.

Ms. LOFGREN. Well, maybe that is something we ought to ask the
post-docs of the world to take a look at, but we do know, just
anecdotally, that adequate warning in tornado alley made a huge
difference in terms of loss of life, and it would be good to have some
analysis, because if we are talking, you know, a 10 or 15 percent
reduction in loss on a $60 billion figure, that is way more than we
are talking about to create the warning, and with that I think my
time has expired, and I move to yield back.

Mr. HARRIS. Thank you very much, and now I recognize the gen-
tleman from Mississippi, Mr. Palazzo, for five minutes.

Mr. PALAZZO. Thank you, Mr. Chairman. As the Chairman of the
Space and Aeronautics Subcommittee, I would like to echo Chair-
man Hall’s concerns regarding the Senate’s proposal to transfer
$1.6 billion from NOAA to NASA for the procurement of weather
satellites. From my perspective, Mr. Hall raised the most impor-
tant point when he said NASA has its hands full. We are hearing
about cancelled Mars and astronomy missions, delayed testing for
SLS, continuing issues with the James Webb Space Telescope, and
the list goes on and on.

If this Senate proposal goes through, NASA will now own these
troubled weather satellites also. Just based on their history, I
would say there is a good chance we will have additional cost over-
runs, and now NASA, not NOAA, will have to cover in the NASA
budget.

So with that, Mr. Watkins, the devil is always—the detail is al-
ways—the devil is always in the details. Can you—it feels like a
late afternoon. Has NASA done anything to analyze this switch
from NOAA to NASA?

Mr. WATKINS. Again, sir, we have been working with the Admin-
istration as they are taking this Senate proposal under advisement,
and that is continuing as we speak today. They were looking across
critical assets of satellite programs, they are looking at the overall
budget, they are looking at the overall schedule, as well as the crit-
ical need to get these data products into weather prediction.

And so it is a very complicated thing to evaluate, and they are
in the process of evaluating the Senate proposal.

Mr. PALAZZO. So then, basically, you will take your analysis, and
you will provide that to the Administration, and is that where his
statement of administration policy comes from, that Chairman Hall
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requested and no one was able to tell him when they may receive
that?

Mr. WATKINS. I don’t know the answer to that question, sir. We
will have to get back to you.

Mr. PALAZZ0. Okay. Say when there are cost overruns just based
on the history of this program, what missions is NASA going to
have to reduce their funding for or eliminate such as earth sciences
or—

Mr. WATKINS. At the current time, again, the NASA role in the
weather satellite programs on behalf of NOAA is one of an acquisi-
tion agent, and we implement these critical products on behalf of
NOAA. All of the funding that currently is tied in with this pro-
gram is NOAA funding. It comes to NASA, and we build their sat-
ellites and launch them, and then, you know, commission them and
bring back the critical data.

And so at this point there are zero NASA dollars involved.

Mr. PALAZZO. So the $1.6 billion transfer, if it ends up costing $2
billion, NOAA will basically pick up that extra $400 billion, I mean,
$400 million and transfer that to NASA?

Mr. WATKINS. Sir, I was only speaking of the existing relation-
ship. I wasn’t speaking of the Senate proposal. Again, I think all
of that would have to be evaluated.

Mr. PAaLazzo. Okay. Thank you. Dr. Sullivan, the recommenda-
tion to sever the NPOESS Program came from an independent re-
view team chaired by Mr. Tom Young. It is our understanding that
Mr. Young is engaged in another review for NOAA, and I have got
several questions related to that.

What has NOAA charged him to look at? Will this review ad-
dress the funding shortfall identified by GAO? Will this review pro-
vide recommendations or just findings? Will this review be avail-
able to Congress, and also, will the findings be reviewed, vetted,
and edited by the Administration prior to sharing with Congress?

Dr. SuLLIvAN. Thank you, Mr. Palazzo, for your question. Tom
Young does, indeed, chair our Independent Review Team that is
charged with looking across the entire NOAA satellite portfolio. It
is a late afternoon. His co-chair is a retired Air Force General, Tom
Moorman. The rest of the panel, we can provide you the names, are
very experienced space professionals.

Their charge is to look at any and all aspects of budget manage-
ment, technical formulation that contribute to or detract to mission
assurance in our satellite programs, assess them and provide both
findings and recommendations. It is—they brief me directly, they
write their report, their reports are not redacted by someone before
reaching the NOAA Administrator and, nor as I understand at
least, are they in any way redacted before they come to this Com-
mittee or other committees of this chamber and your colleagues on
the other side of the Hill, whether verbally or written.

Mr. PALAZZO. Thank you. I yield back, Mr. Chairman.

Mr. HarriS. Thank you very much. I recognize the gentleman
from California, Mr. McNerney, for five minutes.

Mr. McNERNEY. Thank you, Mr. Chairman.

Dr. Sullivan, I can imagine what things were like when the
budget reduction became known and uncertainty in what your
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funding was going to be like. It must have been a sense of panic
and scramble.

Let me ask you, has that passed now, or are things still in a
scramble mode to try and figure out what is going to happen or
how you are going to deal with this shortfall?

Dr. SULLIVAN. May I just clarify, Mr. McNerney, that you are re-
ferring to the continuing resolution in FY 2011, or did you have
some other budget issue in mind?

Mr. MCNERNEY. Yes, the continuing resolution.

Dr. SurLLivaN. That—FY 2011 was a very difficult year with a
final appropriation not in hand until some time, I forget the exact
calendar date of the enactment and then we had spend plan nego-
tiations with various chambers to get alignment on the use of those
funds. So it was very late in the year. It was less than 30 days be-
fore the end of the fiscal year before we had full agreement from
all parties on the Hill about how to spend our resources.

That is, as you suggested, extremely difficult to manage. While
it is difficult to manage a federal agency itself, it is extremely dif-
ficult to maintain continuity and performance for contractors, for
our university colleagues who were subject to that uncertainly

For JPSS in particular, the level of the CR, the level of spending
that we were held at because of the CR, even when supplemented
by the better part of $90 million by reprograming that the Admin-
istration requested and the Congress approved, still was far below.
11% Wagshundreds of millions below the target level for the ramp-up
of JPSS.

So with that backdrop I would say a few things. I would say that
rather like the ripple on a carpet or a bedspread, when you give
it a good shake, some of that is still moving through the system
in terms of delays that were incurred that don’t just go instantly
away when a funding stream is restored, and we are still seeing
some of that consequence. It definitely did strain the team. It
strained in terms of professionalism and acuminated desire to keep
moving. Of course, it creates tensions within a team. I think large-
ly the team is past that. The trust and battle rhythm of the NOAA
and NASA team around JPSS has improved notably in the 12, 13
months since I have been aboard.

The final thing I would say, though, is, you know, the general cli-
mate of uncertainty certainly is a tension that we all have to bear,
and we certainly hear about it also from our contractors as perhaps
you do as well. They have got a battle rhythm and a certain
headcount running on the factory floors that are building these
spacecraft, and to be assured of being able to continue them, will
they have to think about moving those workforces around? One of
the things that I think we all worry about is, across all federal pro-
grams, if the funding is that uncertain, can the Federal Govern-
ment have confidence of getting the A—Team on these programs if
there are steadier income streams from commercial context in the
case of this business sector? Might we be concerned about having
lesser quality of talent applied to our work and doing the public’s
good?

Mr. McNERNEY. We are all concerned about the data gap, if it
is going to be bad enough for the public to notice, if it is going to
be bad enough to cause additional damage due to poor forecasting
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and so on. I am a mathematician for my background, and I did a
lot of time modeling. Do you think the modeling, the mathematical
modeling is going to pick up a lot of that slack, given the data from
other sources and the older satellites?

Dr. SULLIVAN. So I am a geologist, Mr. McNerney. I don’t think
I will attempt the same estimate that you will.

Mr. MCNERNEY. Okay.

Dr. SULLIVAN. But that is an important and open question that
we will be looking at. I think the prospect is certainly there. The
other forms of data, proxy data, if you will, might be able to sub-
stitute and lessen the degradation of forecasts. The afternoon orbit
specifically as almost a piece of real estate is an important point
here in terms of sampling the atmosphere at the peak of midday
heating when it is, you know, the dynamics are fully active. So
there is a question of, can you get some other sounding data from
a different instrument, and then there is the added question of,
and does it give you that same time coverage in terms of the daily
cycle of the Earth, and then how old are the data by the time you
get them into your models? All of those would be factors in how
much we could mitigate the forecast degradation.

Mr. McNERNEY. Well, there is certainly—with the current capa-
bilities, and we would see a significant dropoff if that, if the dropoff
happened today, if the data gap happened today. We would see a
significant dropoff. Is that correct?

Dr. SULLIVAN. We have run a number of studies to assess that
about a year and a half ago, I think, they were completed. Statis-
tically they scatter, of course, a little bit as you would expect. The
most notable outcome in that was a simulation without polar-orbit-
ing data, without afternoon polar data for the big snowstorm called
Snowmageddon. And in that case, we had substantial forecasters in
both the track of the storm and the total precipitation fell in the
storm. The three or four other cases that we studied showed a
varying sensitivity. Generally some degradation, not all as severe
as the Snowmageddon case.

Mr. MCNERNEY. Thank you. My time has expired.

Mr. HARRrIS. Thank you very much, and we have a few more—
I have a few more questions, so we will do a second round. I recog-
nize myself for the five minutes, first five minutes.

Dr. Sullivan, one of the most troubling findings from GAO’s JPSS
report is that the entire polar-orbiting constellation, not just the
afternoon orbit, appears to be at risk. DOD still has DMSP sat-
ellites available for the early morning orbit, but they may not oper-
ate as expected because they have been in storage for so long.

DOD also hasn’t figured out what is it going to do after the
DMSP program. The Europeans are experiencing their own finan-
cial problems, and NOAA has indicated that it will not supply sen-
sors to the Next Generation Program for the mid-morning orbit.

Since its inception the NPOESS Program has always intended on
operating satellites in three separate orbits that would ensure that
no observations were more than six hours old.

Now, understanding that your shop, NOAA, is only responsible
for the afternoon orbit, do you have any idea what the Administra-
tion as a whole is doing to protect the entire constellation?
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Dr. SULLIVAN. Dr. Harris, I know the Administration has con-
vened a National Earth Observations Task Force to look across all
of the civilian agencies and try to get a better handle and greater
coordination across those assets and their capabilities. I am not
aware of an active interagency group. It may just be my ignorance
that is looking more at the White House levels, specifically at the
DMSP or DWSS and NOAA constellations.

I would say that our own program managers are maintaining
very active liaison with both Air Force weather and space and mis-
siles command out in Los Angeles. So we are interacting closely
with them. We have a very long history of collaboration and mu-
tual support with the Defense Department. I believe both parties
recognize and appreciate the other’s equities quite well and try to
maintain high levels of mutual awareness and information so that
we can do—we can do what we can do with the resources and lati-
tude available to us to complement and support each other.

Mr. HARRIS. But does the—do you know, does the Administration
plan to mitigate the risks or how are they going to mitigate the
risk of a gap in those other orbits, not NOAA’s afternoon orbit but
the other orbits, which inform you and the National Weather Serv-
ice for your forecasts and models?

Dr. SULLIVAN. I know of no specific plan for those mitigations at
this time, Dr. Harris.

Mr. HARRIS. Now, the GAO’s testimony indicates that NOAA will
have to shed some capability in order to live within the Adminis-
tration’s cost cap. Options listed by the GAO include the loss of cli-
mate sensors, which would cause a break in the over-30-year record
of some measurements, the loss of ground-based reception stations
that would degrade the timeliness of data from 30 minutes to 80
minutes, or the loss of data processing systems at two Navy loca-
tions that would impact the data used by warfighters.

What, if anything, does NOAA plan to remove? I mean, what—
have you prioritized what will be removed?

Dr. SULLIVAN. I can assure you we have very clear prioritization
of the factors that make the greatest contributions to our primary
weather forecasting mission, and the decisions we have made to
date and any that are driven by circumstances we face in the fu-
ture will be made in accordance with those priorities.

Having said that, as I believe Mr. Powner pointed out in his tes-
timony, the options that we have worked on, the reanalysis that we
have worked on, since their first look gives us confidence that the
sensors can, in fact, be accommodated inside the $12.9 billion
lifecycle cost cap. We did decide, and we think it is a prudent ac-
tion, to drop the number of ground stations from the very high
number that was contained in the old NPOESS so-called distrib-
uted receptor network and rely more critically on one at each pole.
So two stations that see lots of every polar pass, Svalbard and
McMurdo, with a backup at high latitudes in our own Fairbanks
site. Those give us very good coverage for all polar-orbiting birds.

Yes, the initial target of a 30-minute time delay or latency for
JPSS data has been relaxed to 80. Our current performance, how-
ever, is 120, so that is still a substantial improvement over current
performance and should make a notable improvement to fore-
casting.
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With respect to the data centrals, I think that reflects, in part,
an evolution of ground system structure from very tailored, very
unique, to each service and each provider towards more common,
unified ground stations. We certainly can take on the development
of tailored interfaces for NOAA satellite data for the Air Force or
the Navy if they wish, but at this point, with our budget con-
straints, we have let those partners know that would have to be
on a reimbursable basis. The Air Force is assessing its own ground
system options, both for current DMSP fly operations and for
DWSS or whatever that will be, and I am not aware of any detailed
plans from them yet.

Mr. HARRIS. Now, with regards to the GAO report, this con-
troversy about whether the cap is, whether the shortfall is $1.7 or
$2.7 billion, because the GAO report states that NOAA validated
the cost of the full set of JPSS functions would be $11.3 billion
from FY 2012 to 2028. After adding the agency’s cost of $3.3, the
program’s lifecycle cost estimate total, $14.6, which is $2.7 billion
higher than that $11.9 billion estimate for JPSS when NPOESS
was disbanded in 2010.

So according to NOAA officials this increase is primarily due to
a four-year extension of the program, the addition of previously
unbudgeted items such as free flyers, costs associated with
transitioning contracts from DOD to NOAA, and the program’s de-
cision to slow down work on lower-priority elements because of the
budget constraints of 2011.

The GAO then states that in working with OMB to establish the
President’s FY 2013 budget request NOAA officials stated that they
agreed to fund JPSS at roughly $900 million per year through
2017, merge funding for the two climate sensors into the JPSS
budget, and to cap the JPSS lifecycle cost at $12.9 billion through
2028.

Because this cap is $1.7 billion below the $14.6 lifecycle cost,
NOAA decided to remove selected elements from the satellite pro-
gram.

Now, so do you—is a shortfall of $1.7 or $2.7 below the expected
lifecycle cost? Mr. Powner, maybe you can—what is your finding?

Mr. POWNER. So the gap is $1.7 billion. It is from $14.6, that was
the cost when you reconciled the various cost estimates, but the
program, just to keep it simple, the program was capped at $12.9,
so there was this $1.7 that the program was trying to get down to.
And, again, I think their approach as we understand it is there are
two primary ways in which they are going to reduce—address the
$1.7 million gap. One is they found a more efficient way to operate
and maintain the satellites which Dr. Sullivan referred to and then
also, too, there is this savings through this ride-share arrangement
with the free flyers where the climate sensors are still included,
but they are going to fly them outside of the JPSS Program.

There are still some details we want to see about both those
things and how that tallies up to $1.7. That is why I made the com-
ments, the question, still questions about operating within the
$12.9 cap.

Mr. HARRIS. Dr. Sullivan, is that an accurate assessment of
where the $1.7 is going to be made up?

Dr. SULLIVAN. It is, sir.
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Mr. HARRIS. Okay. Thank you very much.

I recognize Mr. McNerney for five minutes.

Mr. McNERNEY. Thank you, Mr. Chairman.

Mr. Powner, one thing that really stuck out about your oral testi-
mony here was the 48 percent confidence level that NASA will
meet the 2015 launch date. Is that in your mind the biggest threat,
is that, not making that launch date?

Mr. POWNER. Yeah. So a couple things. We did some very de-
tailed schedule analysis, and so there were things we went into
great detail on, two of the sensor schedules as well as the space-
craft and ground, and we had some questions about how the sched-
ules were being managed and the rigor you want with that. Ulti-
mately what that all means is it calls into question whether you
can hit key milestones. So these milestones all need to be hit to ul-
timately reach the launch date.

That coupled with the fact that their own internal assessment
showed that there was only a 48 percent confidence level that they
were going to hit the October, 2015, date raised questions about
whether they will be able to do that. I think, and we are under the
impression that if you raised it to 70 percent confidence level,
which is, I think, what the program ultimately likes to operate
under, that does push that launch date into early 2016. I think
there is a 4- or 5-month slip roughly there, but those are the ques-
tions that, you know, need to be considered going forward, how
solid is that October 2015. There are question marks there clearly.

Mr. McNERNEY. Can you be as specific as you can in giving us
recommendations on how we can reach that October 2015 launch
date or achieve that date?

Mr. POwWNER. Well, one of the things we did do in our report is
we had very detailed recommendations on how the program could
be more rigorous in managing their schedules. So, for instance, we
found things like not all subcontractor activities were included in
schedules, critical paths weren’t identified. That is very important
so you can identify the long pole in the tent, those types of things.

And those are the recommendations we have, so hopefully that
will be helpful in ultimately achieving that launch date.

Mr. MCNERNEY. Thank you.

Mr. WATKINS. The one thing I would like to add is

Mr. MCNERNEY. Sure.

Mr. WATKINS [continuing]. As David pointed out, Mr. Powner
pointed out, clearly we have listened to and taken seriously the rec-
ommendations from GAO. We have already implemented a lot of
the changes or improvements that he identified with respect to
scheduling and reporting.

The other thing that I would say is I think the largest risk to
that October 2015 launch date right now is, again, with stability
associated with funding, again, because of where we are today at
615 and needing to go to 803. In the next fiscal year if we are
under a continuing resolution, it is going to have a negative impact
on our ability to maintain the October 2015 launch readiness date
in addition to the items that he pointed out.

Mr. McNERNEY. That makes sense. It was gratifying to hear
about your partnership with NOAA on the Joint Polar Satellite. I
want to get a good feel for how much benefit has been achieved by
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that. Are the roles for each of your agencies and the responsibil-
ities, decision-making authority, governance and program oversight
clear? In other words, are these clear between your two agencies?

Mr. WATKINS. Yes, they are, and in fact, I mean, I think one of—
since the separation between the Defense and the civilian side for
weather satellites, if you look at the overall performance that we,
NOAA and NASA, have been able to achieve, first and foremost
with maintaining that we would launch Suomi NPP on time in the
October 2011 time period, we maintained that schedule. When you
look across the schedules associated with the JPSS—1, we are cur-
rently on track. We share meetings together, the key decision
points are jointly chaired between our respective agencies, and our
programs are fully integrated at a Green Tech facility, which is
outside of Goddard Space Flight Center. The teams are working ex-
tremely well, and it is a very good partnership.

Dr. SuLLIVAN. If I may, Mr. McNerney, I just, I would endorse
Marcus’s comments. There is a 40-year-long partnership between
NASA and NOAA in providing the Nation with weather satellites.
We came back to that model in essence with the unwinding of the
NPOESS Program, and if I could use the analogy, since JPSS
moved out of the dysfunctional household of NPOESS, we have got
a new team aboard. They have set fresh marks. They have, and,
again, the 13 months I have been around they have been very con-
sistently meeting those marks. We see great value, great produc-
tivity in the partnership and great value for the taxpayer, not du-
plicating a top-notch space acquisition function within that—within
NOAA when we have an outstanding one in the partner agency.

Mr. McNERNEY. Okay. I have one more question, Mr. Chairman.
Has there been analysis of the anticipated operational period of the
NPP satellite? What are we looking at here in terms of what con-
fidence we have in that continued performance of that instrument?

Mr. WATKINS. I will take the beginning of that. Again, the NPP
spacecraft was developed for a five-year life, and you know, we
have launched it last October. The calibration validation period is
going along as planned. In fact, we are a little ahead of schedule
with some of the products that have already been received well by
the National Weather Service and implemented into their algo-
rithms that has led towards additional forecasting capabilities. The
checkout across all of the instruments is looking good. The satellite
is operating well.

Again, you know, there are issues that you have the first time
you are flying a spacecraft, and this one wasn’t to be operational
initially, but we haven’t seen anything that is outside of the ordi-
nary with launching of a new satellite.

Dr. SULLIVAN. And the ground system is performing well. We are
making progress towards adding, again, the redundancy and IT se-
curity robustness that we will need to have in place when JPSS-
%1 comes along to meet the criticality one requirements that NOAA

as.

It was remarked, and I forget by whom earlier in the hearing
that none of the instruments on NPP are performing as they
should. I ask Mr. Watkins to correct me if I misstate anything, but
my tracking of the technical data is that all of them are, in fact,
performing at or above spec with some anomalies that are needed
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to be worked out, but the technical team has shown a very good
acumen of jumping on top of those and digging down and under-
standing the root causes and developing corrective actions, which
is what you do with space systems.

Mr. McNERNEY. Okay. Thank you. My time is up.

Mr. HARRIS. Thank you very much. I want to thank the wit-
nesses for your valuable testimony and the Members for their ques-
tions. The Members of either Subcommittee may have additional
questions for the witnesses, and we will ask you to respond to
those in writing.

The record will remain open for two weeks for additional com-
ments from Members. The witnesses are excused. The hearing is
now adjourned.

[Whereupon, at 3:47 p.m., the Subcommittees were adjourned.]
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QUESTIONS FOR THE RECORD
U.S. House Committee on Science, Space, and Technology
Subcommittees on Investigations & Oversight and Energy & Environment Joint Hearing

“Continuing Oversight of the Nation’s Weather Sutellite Programs:
An Update on JPSS and GOES-R”

Wednesday, June 27, 2012 °

The Honorable Kathryn Sullivan, Ph.D.
Deputy Administrator, National Oceanic and Atmospheric Administration

Questions submitted by Dr. Paul Broun, Chairman, Subcommittee on Investigations & Oversight
and Dr. Andy Harris. Chairman. Subcommittee on Energy and Environment

1) One of the biggest questions facing NOAA is its plan for the so-called free flyer .
satellites. Is NOAA planning to build dedicated satellites to fly the orphaned sensors,
" . host the sensors on other U.S. government or commercial satelhtes or launch them along
- with the JPSS satellites? -
a. What spacecraft will these 1mtruments fly on?
b. What launch vehicles will they share, and how much will it cost?
¢. Why does NOAA need to fly these instruments at all if they are not vxewed as
important enough for the actual JPSS satellites?
d. When will NOAA decide what instruments it will fly as part of this program?
. e. IfNOAA decides to remove any instruments, When would that take place?

2) The Administration has conunitted to keeping the life cycle costs of JPSS below $12.9
billion. What prevents the Administration from submitting a budget request that e\;ceeds
that cost?

3) At last year’s JPSS hearing on September 23, there seemed to be confusion as to whether
or not climate sensors had been restored to the JPSS program. As Iunderstand it, Ozone
Mapping Profiler Suite (OMPS), Clouds and Earth Radian Energy System (CERES), and
Total Solar Trradiance Sensor (TSIS), are three climate speczﬁc sensors that are planned

for the JPSS mission.
a. Is the primary mission of the polar satellites weather or chmate"
b. Are any of the data generated by these three sensors used for short-term or ﬁve to
seven day weather forecasts? i

4) It seems like we rely more and more on international partiers for critical weather data
every day. Many of these partners have economic troubles worse than our own. How
will NOAA be able to produce the severe storm forecasts and predictions if these
international partners fail to fund their own satellite programs?
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5) Are there international satellites cuirently on orbit, or in the plannmg stages, that could
provide any data similar to what JPSS will provide?

6) Regarding JPSS, NOAA has indicated that the ground segment has already passed its
critical design review, all of its contracts ate signed, JPSS-1’s instruments are 60-95
percent complete, and the spacecraft will essentially be a clone of the NPP bus.
Would you characterize JPSS as a new program?

7) According to the GAO report, NOAA may discontinue plans for a network of ground-
based receptor stations, an Interface Data Processing Segment at two Navy locations and
“support ground operatlons for any future DoD polar orbiting satellite program due to cost
growth
a." When will NOAA make a decision on which aspects of the JPSS ground system
will be cut in order to rein in the program’s cost growth?

8) The GAO reports that NOAA was using outdated security measures for its ground
systems that dated back to 1998. How has NOAA improved its security requirements for
the JPSS ground systems"

9) What has NOAA done to establish a permanent backup capability for the satelhte data
conunumcatlons link from Svalbard, Norway to the United States?

.10)1 understand that the GOES-R mtegrated master schedule is generated monthly with
scheduling information from contractors. GAO cites concerns with this practice,
specifically unresolved weaknesses with the way the GOES-R program tracks -
scheduling. Furthermore, GAQ states that a dynamic integrated master schedule that
automatically updates from contractor schedules is a more appropriate method for
tracking program milestones and potential delays.

a. Do you agree with GAQO’s assessment that a dynamic integrated master schedule
is a moré appropriate methodology to use for a program of this size and
complexity? If so, why has NOAA not yet adopted such a strategy?

11) The management control plan NOAA is using for GOES-R dates back to 2007. This plan
outlines schedules for the preliminary design review and eritical design review.
" Although there has been progress on making these milestones, completion of these tasks
has been late in every instance, some by as much as 17 months.
a. Does NOAA plan to update the management control plan to more accurately
reflect the timing realities of making these milestones?
b. Given that the October 2015 launch window was set by the 2007 management
plan and there have been significant delays in meeting milestones, why does
NOAA believe, with only a 48% confidence, that it can snll make this launch
date?

12) The GAO GOES-R report indicates that the program has buned through a significant
portion of its reserves in the last two years. The program also added two more satellites
as well.
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a. Does the current level of reserves support 2 or 4 satellites?

13) We have heard that the likelihood of the GOES-R satellite meeting its October 2015
launch date is now 48 percent, and that there is a 37 percent chance of a gap in the
availability of two operational GOES-series satellites.

a. What are NOAA’s contingency plaiis in the event of a oap‘7

b. What will be the effect to weather forecasting if there is a gap in GOES coverage?

c. If the GOES-R launch slips by four months, what will the probability of the gap
be then?

14y The GL_M has experienced some nontrivial fechnical challenges including electronics
failing during testing, image signal problems, dnd emissions exceeding requirements.
Can you explain how these problems are impacting the schedule for developing this
sensor and what corrective actions the contractor is undertaking to get it back on target
with respect to cost?

v : \
15) As is often the case, when one part of a project is late, that delay causes a snowball effect
that leads to further delays in the program. The GAO reports that the ground system for
GOES-R was experiencing suchi delays and recently switched to an approach where
software capabilities could be delivered incrementally. :
- b. How much more will this new approach cost versus the original plan for
developing the ground system?
¢. Will this new approach 51gmﬁcantly comphcate testing and verification of the
" software?
-d. How will the new approach reduce the risks to the schedule and launch date?

16)In 2011 the decision was made to cancel certain options to the ground system pmJect
partly due to funding constraints from that fiscal year. -
a. What capabilities is NOAA losing by canceling these options?
b. Are there any plans to restore these options? :
c. Could this work be performed after the launch of GOES-R?

17) The GAQ reports that the contractor estimated costs for the GOES~R core ground system
grew by almost 40 percent between 2010 and 2012.
e. 'What are the problems driving this massive increase in cost?
£ Are the problems with the spacecraft and sensors also drwm0 the costs associated
with the ground system‘7

Ouestzons submitted by Rep. Dana Rohrabacher

1) NASA mentioned they are using instruments for JPSS-1and a ground system for NPP
mission. Apparently, not all of the $4.3 billion was wasted. JPSS has benefited some.
However, we need more insight on how much and where.
a. How much money has evaporated from NPOESS?
b. What was left from this debacle and how much was salvaged in terms of cost? )
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3
2
5)
6
7
D)

9
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NOAA stated, “The logic to unwinding the NPOESS was to get end-mission

responsibilities to align as tightly as possible with physical resources and program

management.” Transferring responsibilities to the end user or NOAA indeed makes

sense because they operate the weather satellites for forecasting and climate monitoring.
a. What are the economic benefits in gravitating responsibilities to end-users?

What are the primary reasons for cost escalation of the current and planned system of
NOAA weather satellites? ’

What are some options for reducing costs and de}ays in desigring, building, launching,
and operating weather satellites? . ‘

What would be the tradeoffs if NOAA pursued a “cheaper, better, faster” approach that
was tried at NASA? o '

‘What are NOAA’s primary concerns if weather satellites were
commercialized/privatized?

Is there a role for private sector weather satellites to provide data continuity if NOAA
sateliites are beyond their design life in orbit and replacement satellites are not able to be
launched in time?

Is there a role for the private sector to provide some redundancy for weather satellites in
case of launch failure or malfunction in orbit?

What would be the pros and cons to NOAA if the agency transitioned from being a.
provider of weather satellite information to being only a consumer?
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QUESTIONS FOR THE RECORD
U.S. House Committec on Science, Space, and Technology
Subcommittees on Investigations & Oversight and Energy & Environment Joint Hearing

“Continuing Oversight of the Nation’s Weather Satellite Programs:
An Update on JPSS and GOES-R”

Wednesday, June 27, 2012

Mr. Marcus Watkins
Director, Joint Agency Satellite Division, National Acronautics and Space Administration

Questions submitted by Dr, Paul Broun, Chairman, Subcommittee on Investigations & Oversight
and Dr. Andy Harris, Chairman, Subcommittee on Energy and Environment

1) What are the outstanding technical issues for the sensors on JPSS? The GAO report
indicated that they are experiencing issues but can you provide a more detailed update?

Answer:

Joint Polar Satellite System (JPSS) has five sensors in the payload complement: Advanced
Technology Microwave Sounder (ATMS), Cross-track Infrared Sounder (CrIS), Ozone Mapping
and Profiler Suite (OMPS), Visible Infrared Imaging Radiometer Suite (VIIRS), and Cloud and
Earth’s Radjant Energy System (CERES). All of these instruments are in various stages of
manufacturing and testing, when technical issues related to parts and manufacturing are typically
identified. All of these instruments were qualified in support of the Suomi National Polar
Orbiting Partnership (SNPP) mission that launched in 2011.

As of August 2012, ATMS and CrIS have resolved their currently known technical issues. The
OMPS instrument has had a series of problems with electronic boards including parts,
connectors, and manufacturing processes. The Single Board Computers (SBC) were rebuilt and
will be delivered to the OMPS vendor for testing in September. Other electronic board issues
have been resolved.

The CERES instrument recently experienced issues with the internal calibration hardware, which
is necessary for on-orbit performance. Retesting of the hardware 1% in process to determine the
root cause of the problem. The CERES instrument was preparing for final acceptance review
when the issue occwrred. There is ample schedule margin to resolve the CERES issue before it is
scheduled to ship to the spacecraft vendor for integration.

The design of the VIIRS instrument is technically difficult to manufacture. The primary issue
with VIIRS has been the build and alignment of the Aft Optics Assembly containing the
cryogenically cooled short/medium and long wavelength detectors. Problems with the build of
the detector assemblies have been resolved and they are now working through alignment, The
VIIRS SBC’s are also being replaced due to on-orbit performance issues found on SNPP.

Of the JPSS-1 instrument suite, the VIIRS instrument is on the critical path, All the instruments’
scheduled delivery dates support the current launch readiness date with more than acceptable
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matgin, and in most cases significantly more. All technical issues uncovered thus far are
manageable within the cost and schedule margins of the flight project. Mitigations have been put
in place for identified risks, and acceptable margin is in place for future unknown issues.

2) The ABI has experienced some nontrivial technical challenges involving its wiring boards
and signal problems in several of its infrared channels. Can you explain how these problems
are impacting the schedule for developing this sensor and what corrective actions the
contractor is undertaking to get it back on target with respect to cost?

Answer:

The Advanced Baseline Imager (ABI) instrument contractor had difficulty meeting the industry
standard “IPC-6012B” specification for Printed Wiring Board (PWB) manufacturing. NASA
and the ABI contractor (Exelis) evaluated the PWB deviations and made decisions to re-
manufacture the boards that were critical to mission success. Other deviations were accepted as
technically acceptable after test and inspection by NASA. As of this writing, all PWBs for all
flight models have been received and have passed NASA inspection. To minimize schedule
impact, Excelis and NASA were able to devise a test program that began testing with a
combination of flight and non-flight PWBs until all flight boards were available. As a result,
there was minimal impact on the overall instrument schedule.

The ABI Visible and Infrared channels were experiencing a problem with unintended light
leaking into the optical path through the spectral filters. The problem was resolved by adding a
blocking coating to the edges of the filters where the unwanted light was entering the system,
The instrument has been reassembled and testing has confirmed that the fix was successful. The
investigation and resolution of this issue resulted in an approximately seven-month delay in
delivery of the ABI Flight Model-1. Nevertheless, the scheduled delivery date for the ABI Flight
Model-1 still meets the date by which the instrument is needed (the need date) with margin for
integration with the spacecraft.

The costs associated with resolving these issues are now unrecoverable; however, since these
specific design issues are resolved, they will not cause a future cost overrun. The sunk cost
represents an overrun on the ABI contract, but it does not increase the overall GOES-R life cycle
cost because the GOES-R Flight Project was able to fully cover the cost impact using the funding
it holds for development issues.

3) The GLM has also experienced some nontrivial technical challenges including electronics
failing during testing, image signal problems, and emissions exceeding requirements. Can
you explain how these problems are impacting the schedule for developing this sensor and
what corrective actions the contractor is undertaking to get it back on target with respect to
cost?

Answer:

The technical challenges encountered with the Geostationary Lightning Mapper (GLM) program
have been exclusively with non-flight, “engineering development unit (EDU)” hardware, which

is used as a tool to test and improve designs for the flight instrument build, thus ensuring a good
GLM flight design. The three concerns cited in the question are:
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* The initial EDU power-on failed and was found to be caused by corrosion on the power
electronics board. Corrective action was implemented and new EDU boards were built
resulting in a successful power-on.

* The image signal problems are the electrical crosstalk observed in the image during EDU
testing. This issue was mitigated in the flight hardware design by improving the
electrical isolation of the signal chain, A ground software filter has been also developed
to remove the noise in the image. Scientists representing the user community have
determined that the effect of electrical crosstalk, even uncorrected, would not prevent
GLM from meeting its performance specification,

+ The emissions exceeding requirements was observed during electro-magnetic
compatibility (EMC) testing of the EDU, a test designed to ensure the electronics design
was functionally viable prior to moving into to the flight build. To address the
exceedances, a team of multidisciplinary technical experts was formed from a variety of
organizations both within and outside of the GLM Program. This team reviewed the
electronics and made multiple design changes to address the EMC exceedances.

The GLM electronics schedule has been impacted primarily by the EMC exceedances, which
necessitated a significantly greater redesign effort than had been anticipated. The instrument
delivery schedule was impacted by approximately 10 months. However, fabrication of the flight
electronics is now underway with scheduled receipt of all boards supporting the integration and
test of the GLM instrument and delivery according to the date by which the instrument is needed
(the spacecraft need date).

The costs assoctated with resolving these issues are now unrecoverable; however, since these
specific design issues are resolved, they will not cause a future cost overrun. The sunk cost
represents overrun on the GLM contract, but it does not increase the overall GOES-R life cycle
cost because the GOES-R Flight Project was able to fully cover the cost impact using the funding
it holds for development issues.

The GOES R GLM is a new instrument capability that has never been flown before and is an
exciting addition to the GOES-R complement of instrument capabilities to monitor and provide
early warning of dangerous weather events. As with any development program, technical issues
will arise and the Project’s budget was structured to deal with such challenges.

The contractor and the government team are taking the following actions to reduce schedule and
schedule risk, which should help avoid future cost increases:

* The contractor has assigned a dedicated production engineer to monitor daily progress on
board fabrication. Each board is being individually tracked through the manufacturing
process and actively ushered to the next process to avoid inadvertent “down time” in
manufacturing.

* Two separate vendors are fabricating the boards in parallel to mitigate delays.

* GLM contractor is in the process of incentivizing their board suppliers for early delivery.

*  GLM contractor has completed a dry-run of all instrument integration & test and

) calibration activities on the EDU to rehearse processes and procedures.

«  Ground support equipment improvements have been identified to reduce instrument-

handling times.
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GLM contractor is fabricating a second flight electrical harness and is considering
fabricating a second flight electronics box, which can be delivered earlier than the
remainder of the GLM instrument to keep the spacecraft integration on schedule even if
there are further delays to the electronics.
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Material requested for the record on page 51, line 1169, by Rep. Rohrabacher during
the June 27, 2012, JPSS and GOES-R hearing.

NASA defers to NOAA for a response to this question.
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Material requested for the record on page 59, line 1364, by Rep. Palazzo during the
June 27, 2012, JPSS and GOES-R hearing.

The Administration continues to evaluate the Senate proposal.
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QUESTIONS FOR THE RECORD
U.8. House Commiittee on Science, Space, and Technology
Subcommittees on Investigations & Oversight and Energy & Environment Joint
Hearing

“Continuing Oversight of the Nation’s Weather Satellite Programs:
An Update on JPSS and GOES-R”

Wednesday, June 27, 2012
Mr. David Powner

Director, Information Technology Management Issues, Government
Accountability Office

Questions submitted by Dr. Paul Broun, Chairman, Subcommittee on Investigations &
Qversight and Dr. Andy Harris, Chairman, Subcommittee on Energy and Environment

1) The GAO report points to the future health of the entire polar-orbiting
constellation as a major issue of concern. The reliance on international partners
and the uncertainty of the future DOD weather satellite program are the main
reasons for this concern. What capabilities, if any, will NOAA lose without the
DOD and European Systems?

The loss of polar satellite observations from DOD or European systems would result in
fewer satellite observations covering the globe throughout the day. Without polar
cbhservations in the early morming and midmorning orbits to supplement NOAA’s
observations in the afternoon orbit, NOAA could have less accurate and timely weather
prediction models to support weather forecasting, and the agency’s ability to provide
advanced warning of extreme events—such as hurricanes, storm surges, and floods—

could be diminished.

2) What confidence does GAO have that NOAA will make an October 2015 launch
date for GOES-R given their history with meeting major design review milestones
in the program thus far?

A number of factors significantly reduce our confidence that NOAA will meet an October
2015 launch date. First, major program milestones, such as preliminary design reviews
and critical design reviews for both the flight and ground segments, have experienced
delays of up to two years. Going forward, all of the key remaining milestones need to be
reached on schedule for the currently-planned launch date to be met. Given NOAA's
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record of missing planned milestones, future slips seem likely. Second, GAO recently
found weaknesses in scheduling practices for contractors of the program’s main
components the program’s major contractors that have the potential to further delay the
launch date if left unaddressed. Finally, the program’s own schedule risk analysis
indicated that there is a 48 percent confidence level that the program will meet its
current launch readiness date of October 2015.

3) At last September’s hearing, there seemed to be confusion as to whether or not
climate sensors had been restored to the JPSS program. As | understand it, the
Ozone Mapping Profiler Suite, or OMPS sensor, the Clouds and Earth Radian
Energy System, or (CERES) sensor, and the Total Solar lrradiance Sensor, or
(TSIS), are three climate specific sensors that are planned for the JPSS mission.

a) Would removing the OMPS, CERES or TSIS instruments from the JPSS
manifest reduce the risk of the overall program? Why or why not?

Because the CERES and OMPS instruments have either completed or almost
completed development, it is not clear that removing these instruments from the JPSS
program would significantly reduce the risk of the overall program. Moreover, both of
these instruments were included on the predecessor satellite, called Suomi NPP, which
means that there are already lessons learned—and therefore reduced risk—in

integrating and testing them.

Unlike CERES and OMPS, the TSIS instrument is not planned to be included on the
first JPSS spacecraft. NOAA is planning to include TSIS with other instruments on a
separate satellite (called a free-flyer) and to launch this satellite in mid-2016. When
faced with a program cap of $12.9 billion, NOAA officials considered removing TSIS
from the JPSS program to limit costs, but were able to find other ways to keep costs
down. In general, remaving an instrument from a satellite program could reduce the
technical complexity—and associated schedule and cost risks— for the program;
however, doing so would result in the loss of expected functionality.
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4) Regarding JPSS, NOAA has indicated that the ground segment has already
passed its critical design review, all of its contracts are signed, JPSS-1’s
instruments are 60-95 percent complete, and the spacecraft will essentially be a
clone of the NPP bus. Would you characterize JPSS as a new program?

Although the JPSS program includes technology developments from the NPOESS era
that are well under way and in certain cases nearing completion, it is a new program in
the sense that it has a new management and reporting structure for which NOAA is
accountable. In addition, NOAA established requirements for the program in September
2011 but plans to re-evaluate and modify the requirements—including adjustments to

selected sensors and ground systems—ito keep overall program costs at $12.9 billion.

5) The GAO report points out several problems with the ABl and GLM sensors. Do
you helieve the corrective steps NOAA and NASA are taking to address these
issues are sufficient? What additional steps could they take to reduce risks to
this sensor development effort?

The GOES-R program office is monitoring problems with the ABI and GLM sensors and
has plans in place to address them. Moreover, the Flight Project Office has taken steps
to resolve several technical problems with the sensors through additional engineering
support and redesign efforts. For example, at the time of our review, corrective design
actions were being identified to eliminate emissions that exceeded specifications for the
GLM prototype unit, and flight equipment was being redesigned to eliminate ghosting in
the ABI proto-flight model.

NOAA has defined the policies and procedures it needs to effectively manage and
mitigate sensor development and other program risks, yet work remains in fully
implementing its risk process. Two additional efforts could help to further reduce
development risks for these instruments. As recommended in our report, the program
should work {o eliminate weaknesses in scheduling practices for these instruments,
thereby reducing the likelihood of future delays in the remaining phases of the GOES-R
program. We also recommended that the program conduct timely evaluations for all
potential risks in its risk list—including those related to these sensors— to ensure that
they are being adequately addressed. Doing so would improve the program's advance
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warning of potential issues and provide time to adopt or revise effective mitigation

strategies.

6) As is often the case, when one part of a project is late, that delay causes
further delays in the program. The GAO report indicated that the ground system
for GOES-R was experiencing such delays and recently switched to an approach
where software capabilities could be delivered incrementally.
a. How much more will this new approach cost versus the original plan for
developing the ground system?
b. Will this new approach significantly complicate testing and verification
of the software?
c. How will the new approach reduce the risks to the schedule and launch
date?

a) Program officials have stated that the revised plan is expected to cost $85 million

more than the original plan through to completion of the Core Ground System.

b) According to program officials, the new approach involves more verification and
testing activities associated with an increased number of software deliveries, as well as
the existence of multiple active baselines, both of which require additional government
oversight and continuous monitoring. The new approach also involves closely coupled
interdependencies among activities and resources, which could make integration more
challenging. However, the revised development plan and schedule are also expected to
provide additional flexibility in the systemwide schedule and in determining the content

of each build increment.

¢) While the additional points of coordination in the new ground system approach have
the potential to increase the complexity of specific testing and verification tasks, an
incremental approach such as the new approach to ground system development can
reduce overall risk. This approach aligns with the information technology management
reforms initiated by the Office of Management and Budget to reduce the cost and
schedule overruns that typically arise from lengthy system development efforts.
Furthermore, with an incremental build approach, work can be performed in areas
where requirements are fully mature, while refinement of requirements can continue in
other areas. Thus, issues found in areas with less robust requirements would not

require as much rework as they would have under the previous GOES-R approach.
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7) In 2011 the decision was made to cancel certain options to the ground system
project, partly due to funding constraints from that fiscal year.

a. What capabilities is NOAA losing by canceling these options?

b. Are there any plans to restore these options?

c. Could this work be performed after the launch of GOES-R?

a) Nine of the optional products that were available to users on satellites prior to GOES-
R have been cancelled. Among these products are those monitoring low cloud and fog
data, the detection of sulfur dioxide (which can lead to acid rain), and the amount of
liquid water per unit volume of air. Users affected by the loss of these products include
the U.S. Department of Agriculture, which uses cloud-based information on clouds data
to develop weather forecasts used by farmers, and the Department of Defense, which
relies on the cloud-based products as input into weather prediction models for
forecasting of high-altitude winds, which are used to navigate ships and planes.

b and ¢) According to program officials, the work to be performed under the cancelied
contract options could be addressed by NOAA after GOES-R satellites are launched;
however, there are currently no plans in place to do so.
8) The GAO report indicated that the contractor estimated costs for the GOES-R
core ground system grew by almost 40 percent between 2010 and 2012,

a. What are the problems driving this increase in cost?

b. Are the problems with the spacecraft and sensors also driving the costs
associated with the ground system?

a) The recent growth in contract costs is due in part to the additional labor and
engineering support needed to address technical and programmatic problems. The cost
growth includes costs associated with the Core Ground System’s revised development
plan, a series of engineering change proposals in areas such as security requirements
and architecture, and unplanned systems engineering efforts for integration and testing.

b) Technical hardware issues associated with the spacecraft and sensors were not the
primary cost drivers for the ground system. Sensor software deliveries that had not
been defined or could not be met in the ground system schedule contributed to
schedule integration problems and subsequent cost growth for the ground system.
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CHAIRMAN, SUBCOMMITTEE ON ENERGY AND ENVIRONMENT

WEATHER-X BLOG BY CLIFF MASS: SUBMITTED BY REPRESENTATIVE ANDY HARRIS,

Cliff Mass Weather Blog

This blog provides updated forecasts ;and commenis on current weather or other topics

Thursday, June 14, 2012 :

Weather-X

“There has been a lot of press coverage of late about the successful commercial space venture
Space:X. This privats secior offort wss ablo o bild a launch vehicl (Falcon-8) and & spacecrk
{Dragon) that not only worked flawlessly, but mada a dolivery o tho s i wWith
N, 1t f the manned space hile with the end of the Space Shuttie program, this
felsty young company has taken on a role previously held only by a LS. govemment agercy, and they
cid it far faster and cheaper thar a Fecersl entity cold ever do. To its credit, NASA has besn
supportive of Space-X's acilvities.

So now let's consider weather prediction. A porfion of U.S. numerical weather prediction has been
done outside of the Naficna Weathar Service/NOAA and the U.S Navy (Fleet Numerical): in the private

the LUS. has really been a NWS function ard most of the ron-govemmental efforts are dependent on
NWS global grids, data assimilation, and ather products.

Unfortunately, the current sltu:ﬁen is nat gaad. The National Weather Service prediction efforis are
crippled by i e comput lack of funds for and an
awkward end ineffeciive rasearch 1ab structure out of control of NWS \aade's and goverriment
personnel rutes that don't allow the NWS. tive research and staff. Lately
there has been talk of furloughs for NWS parsonnal and a number of the NWS leadership are leaving.
The NWS has fallen seriously behind its competitors (e.g., the Eurcpean Center for Madium Range
Waeather Forecasting, UKMET office, Canadian Meteorological Center) even though the U.S. has a
huge advanage in inteflecfual capital (U.S. universities and the National Center for Atmospheric
Research are v Ieaders in field, as are several U.S. govemment research labs--e.9, NRU

Monterey).

Scwe have a U.S. govemment entlty that has lost leadership in a key technological field of huge
importance for the nation. 1 no longer has the resources to be state-of-the-art and is hemmad in by

c regulation: ds quite a bit ke NASAs situation, doesn't it? And might
the solution be the same? Could a private company develop the capability for stat of the art global
prediction, high resolution regional prediction, and the ability o move into the probabilistic prediction we
know represants the futura? Is i fime for WeatherX?

The clear answer ... you bet.

Letme bs honest, | am really surprised that a p fimm hasnit taken on th al
considering the obvious potontal b creats a forecast entty it could produice a product that wold be.
in consigerable demand. For example, U.S. companies are spending millions of dollars to get the
Eurpean Center (ECMWF) forecast model output—and it is possible to do far better than the ECMWF.
To create thia new firm one would need lerge computer rescurces (.5 1o 1 pefafiops would be a good
piace to start). That would cost 10-15 million dollars to buy from scrateh, but many companies (.g.,
Microsoft, Google, Bdeing, Amazon, 1B, major defense contractors, and more) have it already.

The new firm would need compéer models, but those are aiready freely avallable. and research folks

Help Support UW Weather Modeling,
Unddergraduate Scholarhships and Local
Woather Pradiction Rescarch

Contributions provide nesded support for
the weather prediction research and studics
of Northwst weather that make this blog
possible. Your nelp hes funded critical
hardware needs for the regionai wealher
modeling effort, Last year | aiso provides an
undsrgradusts scholarship to a student
intereated in weather prediction. You cen help
by clicking here.

Total Pageviews

e Geose Coioes Sedeling-
Wlade i the Tirthuvest.

Gk Image for info

My Weather Segment is on KPLUL
Friday's at 9 AM right after Birdnote, 8.5 in
the Puget Sour arez. KPLU Web Site.
Want o ask & Question ! cen answar during the
show? Click here.

‘Some of My Presentations on Video

« Climate Tallet

o Climate Taik-2

* N Windstonms-Science Cofe-t
* NW Windstonns-Science Cafe-2
* NIY Windstormas-Science Cafe 3
* Windslorm Talk af City Halt
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like myself could sasily be brived to help with some research grants {trust me on thisl). In fact, the
research community would be lining up at the door to help if some $ was available.

‘The must difficult aspect s the data assinlation part... securing all the satelitte and observations!
assets needed to initiaize the forecasts—-but many of those are in the public domain and | suspect that
‘some deals could be made with NASA, NOAA, and the European Space Agency. And there are some
potentially very useful data sets that the NWS can't afford today that would be a substantal value (e.g.,
westher deta from commutar planes).

Yes, it would probabiy teke 5-25 million dollars to get started on this, but consider that the folks at
Space-X invested 100 miflion doliars fora was far th Local investos
willing to spend 28 much or more ON A BASKETBALL TEAM.

There is no doubt this idea would work, The best weather forecasts in the word would be a valuable
commodity for many industries that would be ready to pay (e.g., renewable energy, agriculture, power
generation and distribution, shipping...the list is endless). Want to make your search engine
atiractive? Have the best forecasts available on i

Some of you might argue that my colleagues in the NS might not be pleased about such an upstart.
Butif NASA can happlly agree to work with @ private sector firm 10 take on some of its wark, why should
the NW3 be any different? | suspect the private sector could fulfl s function more effectively and at
less cost. And the benefitio the nation of vaslly improved weather prediction guidance could be
enomous.

As noted above, there are several companies that already have the computer and IT infrastructure fn
place fo take this on (such as Microsoft, Geogle, Apple, and Amazon). Several of them are found hore
in the Northwest. Al that s missing is the vision to see tha apportunlty and seize it

LEAVING
PugMIC SECTOR
ENYERIND
PRIGATE SECTER

Posted by CHTMese ot 5204 P +5 Recommend this an Google

10 comments:

[ Unknown said...

The main concer I'd hsve sbout privatizing NWP is ing of sclence.
improves a NWP madel or some data assimiation method, will it shar the results vith the scientific
‘community? Not ikely. Science cen be orippled with privatization.
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